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Antibacterial Cephalosporins 

The present invention relates to antibactmal compounds which are 7-acylamino-3- 
(tinino)ni^yl cephalosporins. 

Pmiculariy tiie presmt invration provides a compound of formula 

I 

CH=N— Rg 
COOR^ 

wherein 

Ri denotes hydrogen or an esto* moiety, 
. R2 dffliotes a group of fonnula 




lla lib lie 

wherein 

Y denotes hydrogen, alkyl, alkenyl, acyU caibamoyi or aiyl 
R4 denotes hydrogen, alkyl, alkenyl, cycloalkyi, aiyl, acyl or heterocyclyl 
R5 denotes hydrogen, alkyl, alkenyl, cycloalkyi, aiyl, heterocyclyl, or a group of 
formula 

or -c:^ 
IK 




lid 



— C 



< 

Rio 



lie 
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wfaoein 



R7 denotes alkyl or axyl 

Rg denotes hydrogra* cycloalkyl or alkyl 

R9 draotes hydiogra or alkyl 

Rio denotes hydrogen, alkyl, hydros^, amino, phrayl, alkrayl, cycIoalkyI,aiyl, 
heterocydyl or a group of f onnula 

.N=C3I-Phe 

wherein I%e denotes aiyl 
R9 and R|o together with ttie nitrogen atom draote h^erocydyl, 
Z denotes o^^gen, sulphur or N-R^, wherein 
Ri^ denotes hydrogen, alkyl or cydoalkyl 
Rii denotes hydrogen, alkyl, aiyl, cydoalkyl or heterocydyl, or 
R4 and R5 together with the nitrogen atom denote hetnocyclyl, 
R^ doiotes h^erocydyl, and 



Ac denotes 



0) a group 




(ii) a group of formula 




or 



B-D-Z^ 
II 

-coc-z, 
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wherein 

B denotes N or CH 

Zi draotes aiyL cycloalkyi, U4-cyclohexadiaiyI or heteroc^clyl 
Z2 draotes hydiogra» all^l or -CH^COOZ,, wheiein 

Z5 draotes bydiogoi, alkyl or c^doalkyl 
Z3 draotes hydiogai or alky] 

denotes hydrogm or an oiganic radical 
D doiotes oxygen or CHj* 
A subgroup of the invCTtion comprises any of tibe individual groups of significances 
mentioned therein. 

R, may be hydrogen or an ester moiety. An ester moiety includes alkyl. preferably 
Ci^alkyl; aiylalkyl, for example benzyl, alkoxybcMyU such as 4-methoxybenayl; indanyU 
phthalidyU alko)grmethyl. e.g. mefliojqrmethyl; (Ci.6)alkanoyloxy(C,.6)aIkyl, (Ci,6)alkoxy- 
caibonyl-oT^CCi^alkyU glycyloxymctfiyl, phraylglycyloiqrmethyl, (5-methyI-2-oxo-13- 
dioxolen-4-yl)methyl and ester moieties which form with the COO- group a 
physiologically hydrolysable and accqitable ester, e.g. sudi known to be hydrolysable 
ester groups m the field of cqdialosporins. A compound of formula I may dius be in the 
fom of an physiologically4iydrolysable and -accqitable ester. By physiologically- 
hydrolysable and -acceptable esters as used herein is meant an ester in which the COO- 
group is esterified and which is hydrolysable under physiological conditions to yield an 
acid whidi is itself physilogically tolerable at dosages to be administered. The term is thus 
to be understood as defining regular pro-drog forms. An ester moiety may be preferably a 
group which is easily hydrolysable under physiological conditions. Such esters may be 
administered preferably orally. Parenteral administration may be indicated if the ester per 
se is an active compound or« if hydrolysis occurs in the blood. 

Y may be preferably hydrogen, unsubstituted alkyl or alkyl substituted by e.g. hydroxy or, 
preferably the residue of a caiboxylic acid. The residue of a carboxylic acid includes the 
residue of a carboxylic acid in free form or in salt form, of a carboxylic acid ester and of 
a carboxylic acid amide. The carboxylic acid is, for example, a carboxylic acid, 
preferably a C1.5 aliphatic carboxylic acid an alky] part thereof including lower alkyl. The 
alkoxy group of a carboxylic acid ester includes C,^, preferably Cj^alkoxy. Alkyl is 
preferably lower alkyl. The alkyl group is preferably unsubstituted or substituted by 



wo 96/35692 



4 



PCT/EP96/02(I23 



caiboj^lic acid residues. 

R4 may be preferably hydrogen or alkyl, for example lower all^l. 

R5 may be preferably hydrogen; unsubsdtuted alkyl; alkyl substituted for example by oxo» 

alkyl or halogmaled alkyl; amino; erne or sevml fold substituted heterocyclyl; or a group 

of formulae Ild, ne, Ilf. Hetoocyclyl includes unsaturated or saturated heterocyclyl 

having, e.g. 5 or 6 ring members and» for example. 1 to 3 hetero atoms, sudi as N, O, S, 

fxeieably N, or ccmdmsed heterocydyL such as. benzothiazotyl. 

R4 and R5 together widi the nitrogra atcmi may be h^oocyclyl, having preferably 5^6 

ring membos and having prdmbly 1 to 3 heteroatoms, for example N atoms; which may 

be unsubstituted hetm)cyclyl; or one or several fold substituted heterocyclyl, for example 

by 0x0, amino, alkyl. 

may be saturated or unsaturated heterocyclyl; having preferably S or 6 ring members 
and having for example 1 or 2 nitrogen hetero atoms; for example unsubstituted 
heterocylclyl; or one or several fold substituted hetnocyclyl, for example by amino, alkyl 
or thiono. 

R7 may be preferably alkyL 

Rg may be preferably alkyl or cycloalkyL 

R9 may. be preferably hydrogen or lower alkyl. 

Ri3 may be preferably alkyl. 

R,o may be preferably hydrogen; aryl; alkrayl; c^cloalkyl; unsubstimted alkyl; substituted 
alkyl, for example by hydroxy, halogen, heterocyclyl, such as pyridyl, amino, for example 
N(alkyl)2 or N^(alkyl)3; or a group 



- N = CH - At 



wherein Ar denotes heterocyclyl; unsubstituted aiyl; or substituted aryl, for example by 
hydroxy or alkoxy; preferably aryl which may be preferably phenyl. 
R9 and R,o together with the nitrogen atom may be heterocyclyl having preferably 5 or 6 
ring members and 1 to 3 hetero atoms such as N, S, O, for example N, O; preferably 
saturated heterocyclyl. Heterocyclyl includes unsubstituted heterocyclyl, or substituted 
heterocyclyK for example by acyl, formyL alkyK for example lower alkyl. Examples 
include pyrrolidine, morpholine, piperazine. preferably piperazine. 
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Rii may be preferably hydrogen; unsubstituted alkyl; substituted alkyU for example by 
aminoalkyl, diaminoalkyl, triaminoalkyl; aiyl, such as dihydroxyphenyl; cycloalkyl; or 
unsubstituted hetm)cyclyl; or substituted heterocyclyl, for example by all^l, thiono 
heterocydyl; heterocyclyl having prefezably 5 or 6 ring members and 1 to 3 hetero» 
preferably N atoms. 

If not othowise stated flierein any carbon containing group may contain up to 20 carbon 
atoms* €.g. alkyl includes C|^ e.g. Ci^ alkyl. Lower alkyl inclucfes e.g. 
Ci^alkyU preferably C^^^dkyh Alkenyl includes e.g. alkenyl. Lower alkrayl 
includes e.g. C^jalkenyU prefnably Cjalkyl. Cycloalkyl includes, for example, 
Cj^cloalkyl, particularly C3, C5 or C^cycloalkyL Alkyl, alkenyl and cycloalkyl mclude 
unsubstituted alkyU alkenyl and cycloalkyl; and, substituted alkyl, alkrayl and cycloalkyl, 
for exanq>le, by halogen, a sulphonic acid derivative, such as SO5H, CF^^ hydroxy, alkoxy, 
acyl, alkylamino, pyridyl. CycIoall^I is preferably unsubstituted. Acyl includes C].|2, e.g, 
Ci^^acyl, particularly C^acyL Acyl includes unsubstimted acyl and substituted acyl, for 
example, by hydro)^, alkoxy, amino. Aryl includes phenyl. Aryl may be unsubstituted aryl 
or substituted aryl, for example by alkyl, alkoxy, acyl, halogen, hydros^, unprotected or 
protected amino. Alkoxy includes alko;^ wherein tibe alkyl part is as defined above. 
Heterocyclyl includes hetoDcyclyl having 5 or 6 ring members and 1 to 3 nitrogen, 
suljdiur and/or o}^gen hetero atoms inclucfing, for exanq>le, condensed heterocyclyl, such 
as for example benztfaiazolyL Itoero^clyl includes further unsubstituted hetocyclyl and 
substituted heterocyclyl, for example by 0x0, alkoxy, hydro}^. thiono, mercapto, alkylthio, 
imino, alkylanuno, alkylimino, amino, halogen, acyl, CF), CHO, alkyl, cycloalkyl. 
Carbamoyl includes the carbamoyl group or carbamoyl having alkyl and aiyl residues. 
Z| denotes unsubstituted cycloalkyl, 1,4-cyclohexadienyl, heterocyclyl or aryl; and one or 
several fold substituted cycloalkyl, 1,4-cyclohexadiene, heterocyclyl or aiyl; for example 
by caiboxyl, amino, nitro, cyano, lower alkyl, lower alkoxy, hydroxy, halogen, 
^O-NCZjZ^, .N(ZJ<:OOZ„ Z^CO, Z,OCO-. Z,COO-, 
Z2 denotes hydrogen; CH2COOZ5; unsubstituted lower alkyl; one or several fold 
substituted lower alkyl, for example by caiboxyl, amino, nitro, cyano, lower alkyl, lower 
alkoxy, hydroxy, halogen. -COZjZ^, -NCZ^KIOOZ,. Z^CO-. Z^OCO- or ZftCOO-, 
Zy denotes hydrogen or lower alkyl. 

Z4 denotes hydrogen or an organic radical; preferably hydrogen; lower alkyl; cycloalkyl; 
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aiall^I; acyl; caiboxyallgrl; ZeCO-, -C(^^;L^Q02^ or. preferably in the case that Z| in 
group 



B-D-Z^ 
II 

- CO c - z. 



draotes a group 2-amino-thiazol-4yl or 2-ainino-tfaia-3J5-<iiazol-4yl, 
Zi denotes a group of formula 




or 




or 




I 

I 



or 



c 

OH 



or 




-28 
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wherein 

Z9 and Z|o indepradently of one another denote hydrogen or protected or unprotected 
caiboxyl 

Zii denotes hydr^gm or acetyl, 

Zu dmotes unprotected or protected carboigrl, 

Zi3 dmotes hydrogra or m^yL 

Z,4 denotes hydn>gra; cUoro; unprotected or protected carbo^l; methyl; isopropyl; 

hydro)^; methoxy; acetoxy, 
Z|5 and denote indq)endent]y from one anoAer hydrogen, hydroxy, methoxy, 
eibojy^ 2-metfio}^etho^medioxy, acetoxy» chloroacetoxy, butanoyloxy, 
metfaansulfonylo)^, p4oluenesulfonyloxy, amino, acetylamino, 
benzyloxycarfoonylamino or methansulfonyl; or, 
Z|5 and Z16 denote togedier ethylmdioxy or carbonyldio^, 
Z,7 denotes hydn^en. hydroxy, ac^oxy, methyl, methoxy, diloroac^xy, 
with the proviso, tfiat not all of Z,4, 2^, Zj^ and Z^ dmote hydrogen, 
Z|s and 2^9 draote indq)endently of aac another hydrogen or metfiyl, 
Z30, Z21, Z22» Z23 and Z21 denote independently of one another hydrogen, halc^en or 
hydro}^, 

Zjs and denote hidqpendently from one another hydrogen; C,.5alkyl; unsubstituted 
phenyl; or substituted phenyl, 

Zz7 denotes unsubstituted lower alkyl; or substituted lower alkyl, 
Zjg andZ39 denote independently of one another hydrogen or hydroxy, and 
n denotes 0 or 1, 
Z5 denotes hydrogen^ alkyl, preferably lower alkyl, 

7^ and Z, independently of one another denote hydrogen or alkyl, preferably lower alkyl, 

Z« and Z7 together with the carbon atom denote cycloalkyl, and 

Z, and Z^ together denote cycloalkyl. 

Z4 may be selected from the following groups: 




COOH 
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Preferably Ac denotes a compound of fonnula 




wherein 

W dcnoics CH or N 

V denotes CH or N-0 and 



W09d^92 PCT/EP9^2023 
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R3 denotes hydrogen, acyl» caiboxyU alkyL 

The configuration of R3 in group of - C » V - R3 may be syn [(Z)] and and [OE)] and is 
preferably syn [(Z)]. 

If R3 denotes all^l, R3 includes unsubstituted alkyl or substituted alkyl, for example by 
halogen, caibos^L Piefnably W dnotes CH. 

In another aspect the present invoition provides a conq)Ound of formula 




COOR^ 



whmin 

W denotes CH or N 

V denotes CH or N-O 

R, denotes hydn^n or an ester moiety, 

R2 denotes a group of formula 

— O— Y or — N = Re 

Ila lib lie 

wherein 

Y denotes hydrogen; unsubsiiluied lower alkyl; or substituted lower alkyl, by the 

residue of a carboxylic acid, a caiboxylic acid ester or a carboxylic acid amide, 
R4 denotes hydrogen, phenyl cycloalkyl or lower alkyl 
R5 denotes hydrogen, lower alkyl, heterocyclyl or a group of formulae 
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or 




11 



lid 



He 



Iff 



whmin 

R, denotes lower alkyl 

R3 denotes hydxog^ cycloalkyl or lower alkyl 
R9 denotes hydiogra or lower alkyU 

R^Q denotes hydiogen, hydroxy; amino; phenyl; alkenyl; cycloalkyl; hetnocyclyl; 
unsubstituted alkyl; substituted alkyl* by CFj, OH« alkoxy* caiboxyU 
halogen, amino* mcmoalkylamino, dialkylamino, trialkylamino, pyhdyl or a 
a sulfonic acid residue; a group of formula 



wherein 

R,2 denotes hydrogra or low^ alkyl, 
Z denotes o^gen, sulphur, or N-R,3, wherein 

Ri3 denotes hydrogm or lower alkyl, and 
R„ denotes hydrogen; dihydroxyphenyl; cycloalkyl; heterocyclyl; unsubstituted 

lower alkyl; substituted lower alkyl by pyridyl or monoalkylamino, 

dialkylamino or trialkylamino; and, 
R4 and R5 and/or R9 and R,o independently of one another together with the 
nitrogen denote heterocyclyl, 

denotes heierc>cyclyl, and 
R3 denotes hydrogen; acyl; carboxyl; unsubstituted alkyl; substituted alkyl by halogen or 
carboxyl. 




OR, 



12 



11 

In another aspect the present invention provides a compound of formula 
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Ip 



^rnin 

Rip is die same as R| in formula I, 
Ac is as defined in formula I, 
Rjp denotes a group of formulae 

-OYp or — NC;^"'^ 

■lap llbp 

wherein 

Yp is the same as Y in formula lA, 

R4P is the saiiM as R4 in formula lA, and 

R3 p denotes hydrogen, cycloalkyl, lower alkyl or a group of formula 
-C^ or — C 

\ 

lidp Hep 

wherein 

Rgp is the same as R, in formula IA« 
Zp is the same as Z in fomiula lA, 
R^p is the same as R9 in formula lA. 
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R^pdraotesmetbylt 

Riop denotes hydrogen, lower alkyl or hydroxy, and 

R^p and Rsp and/or Ryp and R^op indepradently of one another together witti 



the nitrogen denote h^erocyclyl, and 
a confound of formulae Ilbp, Ildp and Hep doiote any tautonmic fmxK in fiee 
fonn, or, where such a form exists, in form of an acid additira salt, inner salt, 
quatemaiy salt or hydrate dimof* 

In another aspect the present invration provides a compound of formula 




COOR,, 



whefein 



Ac is as defmed in f (Hmula I 

Ri , is he same as R| in fonnula lA, and 

Rjq denotes a group of fmnula 



or 




llaq 



libq 



wherein 



Y, is the same as Y in formula lA, 

R4 q is the same as R4 m formula lA. and 

R5, denotes hydrogen, cycloalkyl lower alkyl or a group of formulae 



wo 96/35692 



13 



PCrAEP96rt)2023 



lidq lleq 

R^^ is the same as R7 in formula lA, 
Rgq is tfie same as Rg in fonnula lA, 

is die same as Z in fonnula lA, 
R9q is the same as R^ in fonnula lA, 
Rio, draotes hydiDgm, lowo: alkyi hydroxy, and 

R^q and R5 , and/or R^, and R|o, indepradently of <me anoth^ togedier with die nitrogen 
ctenote het^ocyclyl, and 

a compGund of fonnulae Ilbp, Hdp and Hep denote any tautomeric fonn, in ftee fonn, or, 
where sudi a fonn exists, in foon of an acid additira salt» inner salt, quatenuuy salt or 
hydrate thereof. 

In a further aspect die present invention provides a compound of formula 

N jpC-CO— HN-n 1^ > 

COOR,, 



wherein 

R, , is the same as R, in formula lA, 
is the same as V in formula lA, 
W, is the same as W in fonnula lA 

Rj» denotes hydrogen, lower acyl: unsubstituted alkyl; substituted lower alkyi. by 
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carboxyl and/or fluoro; and 
K29 denotes a group of fonnula 

-OY. — NC;;"^- or — N=R6s 

Has . Ilb8 lies 

wherein 

Y, denotes hydiogra; unsubstituted lower alkyl; or substituted alkyl by caiboxyl, 

R4 , draotes hydrogra or Iowct alkyl, and 

dCTOtes hydrogen; saturated or unsaturated, unsubstituted heterocyclyl having 
5 or 6 ling members and 1 to 3 nitrogen hetero atoms; saturated or 
unsaturated one or sev^al fold substituted heterocyclyl by 0x0, lower alkyl, 
amino or CF3, having S or 6 ring members and 1 to 3 nitrogen hetero atoms; 
benzothtazolyl; or a group of fonnula 



lids lies llfs 

wherein 

Z| is the same as Z in formula I« 

R7, denotes lower alkyU 

Rj, denotes hydrogen, cycloalkyl or lower alkyl. 

R^, denotes hydrogen or lower alkyl, 

Rio» denotes hydrogen; phenyl; allyl; cycloalkyl; unsubstituted alkyl; 

substituted alkyl by CF), dialkylamino, trialkylamino. hydroxy, pyridyl 
or SO3H. and 

Ri,. denotes hydrogen; pyridyl; cycloalkyl; unsubstituted lower alkyl; 
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substituted lower alkyl by pyridyl or tiialkylamino; saturated or 
unsaturated heterocyclyl having 5 or 6 ring members and 1 to 3 
nitiogen hetero atoms; or one or sevml fold substituted hetoocyclyl by 
lower all^l and/or tfaiono, having 5 or 6 ring membcss and 1 to 3 
mtrogoi hetero atoms; 
R4, and R5, together with die nitrogra atom denote h^erocyclyl selected 
from saturated, unsubstituted hetopcyclyl having 5 or 6 ring mraibm and 1 
or 2 nitrogra b&teto atoms; saturated, one or several fold substituted 
heterocyclyl by 0x0 or lower alkyl, having 5 or 6 ring membos and 1 or 2 
nitrogen hetc^ atoms; and/or 

R9, and R)o, togeth^ with the nitrogen atom denote saturated, unsubstituted 
hetoocyclyl having 5 or 6 ring members and 1 or 2 nitrogen and/or o^gen 
hetero atoms; unsaturated, one or several fold substituted heterocyclyl by 
CHO or low^ aU^L having Sot 6 ring membos and 1 or 2 nitrogen and/or 
oxygen hetero atoms. 

In another aspect the present invention provides a compound of f onnula 




COOR, 



wherein 

W denotes CH or N 

V denotes CH or N-O 

R, denotes hydrogen or an ester moiety, and 

R2 denotes a group of formula 

• N (R«R,) Qb 
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wherein 

R4 is as defined in claim 1 and 
R5 dnotes a group of formula 

z 

II 

wherein 

Z denotes -N^Rj^, wherein 

Ri3 is as defined in claim 1, and 

R9 and Rio togeth^ wiA the nitrogen atom denote heterocyclyl which is a 
piperazinyL 

In another aspect the present invention provides a con^iound selected from 
74[(2-4unux>-4-tfaiazolylHZ)-(hy(to 

hydiazono]niediyl]-3-cq>henH4-caibo37lic add (conq)ound of Exanq>le 2), 
7-[[(2-4unmo-4-tfiiazolylHZ)-(^y<to39imhio 

hydrazono]niethyl]-3-cq»henv4-caiboxylic acid (conqK>und of Example 96) 
7-[[(5-Amino-1^4-thiadiazol-3-yl)-(ZHfluonnethoxyinuno)ace9 
[[(piperazinoiminomethyl)hydrazono]methyl]-3<ephem-4K:arbo39li^ acid (compound of 
Example 139). 

A compound of foraiulae L lA, Ip, I, IVi. IVa and Via may exist in equilibrium with 
tautomeric forms. The present invention includes a compcHind of fomiulae I, lA, 1^, I,, I, 
IVi, IVa and Via in any tautomeric form in which it may exists. 

In another aspect the present invention provides a process for the produaion of a 
compound of formula I by reaction of a compound of formula 



16 



He 
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AcNH 




n 



whoein Ac is as d^ned in fonnola I and 

a) either 

a) R|, denotes hydroxy and and togeth^ form a bond» or 
fj) denotes hydrogen, a cation, an ester forming group or a silyl group, and 
and togedier draiote oxo, 
in fiee f onn or in fbnn of an acid addition salt 
with a group of f onnuk 

H2N-R2 IV 

wherein R2 is as defined in formula I, or 

b) reacting a compound of formula 




wherein R, and R, are as defined in fomiula I, with a compound of formula 

Ac-x' vn 

wherein Ac is as deYined in formula I and X' denotes a leaving group. 
If desired reactive groups may be protected with protecting groups, which may be. or. 
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whidi are split off under die reaction conditions, or after tmnination of the reaction 
described above. A compound of formxda I wherein R| denotes hydrogen may be 
converted into a conqx)und of formula I, wherein R| denotes an caibo^^lic acid est^ 



Process a) may be earned out as foOows: 

A compound of fcmnula HI in a solvent wbidb is iaett under die reaction conditions, such 
as water, a mixture of water and a lower alcdiol and/or dioxane, or a dipolar apiotic 
solvent, for example dimethylfonnamide or dimetibylsulfoxide, optionally mixed witt an 
alcohol or water is reacted widi a compound of formula IV at a temperature of about *20 
to SO** C An optimal pH may be adjusted by addition of an inorganic or organic acid or 
base. A con^xnmd of fonnula I tfius obtaircd may be isolated in conventional manner, for 
exanq>le by addition of an anti-solvent or by chromatographic techniques. 

Process b) may be carried out as follows: 

The reaction may be carried out as conventional, e.g, a compound of formula VI may be 
reacted with a compound of formula Vn in a solvent, for example dissolved or suspended 
in a mixture of acetcm/water, for exanqile at room temperature. 

A reactive group may be protected, preferably by silyl [nbtecting group technology. 
Suitable solvents include solvents whidi are ineit under the reaction conditions, such as 
chlorinated hydrocarbons, nitriles, such as acetonitrile, ethers, such as tetrahydrofuran or a 
mixture of sudi solvents. Further suitable solvents include dipolar aprotic solvents, eg. 
N J<-dimediylformamide. Protecting groups may be split off in conventional manner. 

A starting compound of formula II may, for example, be obtained by 
a) reaction of a compound of formula 



group. A compound of formula I may be isolated fiom die reactira mixture in 
conventional marmer. 




Illc 



COOR, 



W09daS692 PCT/EP96/02023 

19 

whmin eittict 

a) R, denotes a salt of -NHj with an inoiganic or oiganic acid, denotes hydroxy, and 

R*( and R*^ dracrte togetter a bond, or 
p) R. denotes Ni^ R'^ draotes hydrogen and R',^ and R'^ tt>gether draote oxo, 
with a silylation agoit and, 
a compound obtained in stq> a) of fonnula 




wheiein Sil denotes a silyl group and eitho' 
a) R\ denotes -OSil and R'*^ and R''^ togedier denote a bond 
p) R\ denotes Sil and R\ and R"^ togedio: denote oxo 

is acylated eitfao* dixectly in the reaction mixture or aft^ isolation from the reacdon 
mixture. 

Acylation may be earned out in convrational manner. 

A compound of fonnula mc may be obtaiiusd 
a) for the production of a compound of fonnula 




which is an the form of a salt of an inorganic or organic acid and wherein 
R"",, denotes hydroxy and R'"^ and R"'^ together denoie a bond, 
reacting a salt of an inoiganic or oiganic acid of a compound of formula 
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H2N 




CH= C 



R,4 



V 



whmin 

Ri4 and aie ttie same or different and each denote hydrogm or an organic 
residue 

in an organic solvent optionally in the presence of water with ozone 
b) for die production of a compound of formula 



treating a compound of formula me wherein R*",^ R'^^ ^ I^"*d ^ ^ defined above, 
widi abase. 

Compounds of formulae IV are partially new and may be obtained analogously to 
conventional methods, or, as described in the examples. 

In another aspect the present invention provides a compound of formula 




CHO 



Illg 



COOH 



HjN-R^i 



IVi 



wherein 



R2, denotes a group of formula 



- N (RM 



Dbi 
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wherein 

is the same as R4 in formula I and denotes pieferably hydrogen or allcyl and 
R51 denotes a group of formula 

Zi 
11 

~ Dei 

I •^lOi 

R9J 



wheiein 

Z| denotes N-R|3|, who^in 

Ri3i is the same as R13 in fonnula I and denotes preferably hydrogen or 
alkyU aiui 

R91 and R|Q| together with the nitrogen atom denote heterocyclyl which is a 
pipmzinyl; or 

R41 is the same as R4 in fonnula I and denotes preferably hydrogen* and 
Rjj denotes a group of formula 




Ildi 



wherein 

Rj, denotes alkyl. preferably at least Cj alkyl; or cycloalkyl, preferably 
cyclopropyl, and 

R7, denotes alkyU preferably methyl; or 

R4, is the same as R4 in fonnula I and denotes preferably hydrogen or alkyl and 
R5, denotes a group of formula 
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Zi 
II 

~ nei 

Z| draotes N-Rj^;, wheidn 

draotes hydrogen, allcyl or cycloalkyU preferably hydrogoi or alkyl 
dmotes hydrogoi and 
RiQi doiotes CH2CF3, C{C31^ OH or an alkyl group having at least 2 caibon atoms 
which is substituted by diaDcyl amine or trialkyi ammonium, hydros^; or 

R^ is Ae same as R4 in formula I and denotes preferably hydrogen 
R51 dmotes a group of formula 

Zi 
II 

— nei 

wherein 

Z| denotes N*R|3i, iiidierein 

Ri;s denotes alkyl or cycloalkyl, preferably alkyl, and 
tf^ and R|og together with the nitrogen atom denote heterocyclyl which is morpholyl 
or pynolidinyl; cmt 

R41 is the same as R4 in formula I and denotes preferably hydrogen 
R5J denotes a group of formula 

II 
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wherein 

2^ denotes N-R^i, whmin 

Ri£ draotes hydmgen, alkyl or cycloaU^l, prefeiably hydrogen, and 

denotes hydrogen, and 
Rigi dnotes cycloalkyl, piefoably cyclopic^yl; or 



R41 is ttie same as R4 in foimula I and denotes piefaably hydrogen 
R^ denotes a group of formula 



11 



Rg, 



Dei 



v^erein 

Z| dmotes N-Rjsj, wheidn 

Ris is the same as R|3 in fonnula I and denotes preferably hydrogra, 
R91 denotes hydrogen or alkyl, preferably hydrogen, and 
RiQi denotes a group 



-N = CH - Phe 



wherein Phe denotes phenyl, preferably a dihydroxy phenyl, or 

R4j is the same as R4 in formula I and denotes preferably hydrogen 
R51 denotes a group of formula 



~ C ^ Ilfi 



wherein 
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Z| denotes N-Ri3|, whoein 

Rm denotes hydiogm, aUcyl or cycloalkyl preferably hydrogen, 
Rjii denotes a dihydioxyphrayl or substituted pynolidyl by alkyl; or 

2^ denotes o^^gen and 

R,i2 denotes ttie group of formula 



^7 



NH,^N-CHj 
S 



In anodier aspect die piesoit invation provides, a compound of formula 



II 

HN-N-C-Rx 
I 



IVa 



wherein 

R,^ is a group of fonnula 



+ 

NH- 0x013)3 or -NH-CH2CT3 or -NH-(CH2)2-N (013)3 



or 



/ — \ / — \ / CH3 

N NH 01; — N N-CHj or — N 
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OH 



N-<] or -NH-N = CH~^~^ 



OH or 



aa 

CH3 OH 



R,isNHand 
R, is hy<faog»i: or 

R, is a group of fonnula 



-N N— CHO or -N^^NH or -NH-COyj-NCCHj), 



RyisNHand 
R, is CH,; or 

R,is -SCH, 

Ry is a group of fonnula 

= N^:C] =N-C,H, 

and 

is hydrogeiu or 

is a group of fonnula' 
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-N O or — N NH or -NHOH 



By is N-CHjaod 
R, is hydrogm; or 

R, is the group 



is N - C2H, and 
R, is hydrogen; or 

R, is the group 



or - NH - CHa . CHj . OH 



Ry is oxygen and 
R, is hydrogen. 

Compounds of formulae VI are partially new and may be obtained analogously to 
conventional methods, or, as described in the examples. 

In another aspect the present invention provides a compound of formula 
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Via 



wherein 

R, is as defined in fonnula I and 
R„ denotes the gnnq) 



- NH - N - C - R - 
I 

Rz 

wherein 

R,, Ry and R, as defined above. 

In this specification unless otherwise indicated temis such as "compound of formula I, lA, 

I,, IVi, TVa and Via" embrace the conqiound in any form, for exaiiq>le in salt foim 
and free base form. The present invention tfius includes a compound in firee or base form 
or, where such forms exist, in salt form, for exaniple in form of an acid addition salt, 
inner salt, quaternary salt and/or in solvate, for example hydrate form thoeof. A salt may 
be a pharmaceutically acceptable salt of a compound of formulae I, lA, 1^ 1^, I, such as a 
metal salt or an amine salt Metal salts include for example sodium, potassium, calcium, 
barium, zinc, aluminum salts, preferably sodium or potassium salts. Amine salts include 
for example trialkylamine, procaine, dibenzylamine and ben^lamine salts. A free form of 
a compound of formulae I, lA, 1^, I,, IVi, IVa and Via may be converted into a salt 
fonn and vice versa. 

In a further aspect the present invention provides a compound of formulae I, lA, I,, Ip, I,, 
IVi, IVa and Via in free form; or in salt form, for example in acid addition salt form or in 
metal salt form: and a compound of formulae I. lA. 1^. IVi. IVa and Via in solvate 
form. 
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A compound of formula I may also be obtained analogously to other processes 
convrational in the ^-lactam chemistiy. 

The compounds of formula I. heiemaftar designated as "active compound(s) of die 
invention" exhibits pharmacological activity and are ttierefore useful as pharmaceuticals. In 
particular, die acdve compounds of the invration show antimicrobial. e.g. antibacterial, 
activity against gram negative and gram positive bacteria such as Pseudamonas, e.g. 
Pseudomonas aeruginosa, Pseudomonas fluorescens: Enierabacter, e,g. Enierobacter 
cloacae: Enterococcus, e.g. Enterococcus faecalis; Moraxella, e.g- MoraxeUa catarrhalis; 
Haemophilus, e.g. Haemophilus influenza; Klebsiella, e,g. Klebsiella edwardsii, Klebsiella 
pneumoniae; Streptococcus, e.g. Streptococcus pneumoniae. Streptococcus durans. 
Streptococcus faecium. Streptococcus pyogenes; Staphylococcus, e.g. Staphylococcus 
aureus. Staphylococcus pyogenes; Escherichia, e.g. Escherichia coli; and Proteus, e.g. 
Proteus mirabilis in vitro in the Agar Dilution Test according to National Commitee for 
Clinical Laboratory Standards (NCCLS) 1993, Document M7-A3VoL13. No. 25: "Methods 
fot dilution Antimicrobial Susceptibility Tests for Bacteria tiiat Grow Ambically - Third 
Edition, Approved Standard** and in viw in die septikaemic mouse model. The active 
compounds of die mvration show activity in the mouse when administerd at dosages from 
about 0.05 to 50 mgAcg body weight (EDjo values).The active compounds show an 
MHK(Mg^) in the Agar Dilution Test firom about 0.005 to ca. 50. The active compounds 
of the invention show an surprising overall activity spectrum. 

It has, for example, been determined tiiat die MHK (pg/ml) ot the compound of Example 
139 against, for example Enterococcus faecalis strains ATTC 29212 or ATCC 51299, is 
of ca. 0.08 to 025; ainst Staphylococcus aureus strains ATCC 29213 or ATCC 9144 is of 
ca. 0.2 to 0.4 and against Pseudomonas aeruginosa strain 27853 is ca. 0.8. 

The active compounds of the invention are, therefore, useful for the ireaimeni of 
microbial, e.g, bacterial diseases. 

In another aspect the present invention provides a compound of claim 1 for use as a 
pharmaceutical, preferably as an antimicrobial agenu such as an antibiotic. 
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Id a fuithCT aspect the present invention provides a compound of claim 1 for use in the 
preparation of a medicament for the treatment of microbial diseases, for example of 
diseaeses caused by bactmas selected from Pseudamonas, Enterobacter, Enterococcus, 
Moraxella, Haemophilus, Klebsiella^ Streptococcus, Staphylococcus, Escherichia, and 
Proteus. 

In a fuithOT aspect the present invention provides a method of treatment of microbial 
diseases which conqnises administering to a subject m need of such treatment an effective 
amount of a compound of f onnula L 

For diis indication* the appropriate dosage will, of course* vaiy depending upon, for 
example, the compound of formula I employed, the host, die mode of administration and 
die nature and sevmty of the conditions being treated. Howev^, in general, for 
satisfactory results in larger mammals, for example humans, an indicated daily dosage is 
in the range from about 0.05 to S g, f or example 0.1 to about 2.5 g, of an active 
compound of the invention conv^endy administered, for example, in divided doses up to 
four times a day. 

An active compound of the invention noay be administoed by any convmtional route, for 
example orally, e.g. in form of tablets or capsules, or parenterally in die form of 
injectable solutions or susprasions, e.g. in analogous inanner to cefotaxime. 

The compound 7-[[(S-Arnino-l,2,44hiadiazol-3-ylHZHfluormethoxyinuno)acetyl]amino]- 
3-[[(pipnazinoiiiiinoiiiethyl)hydrazono]methyl]-3-cepheni-4-carboxylic acid (compound of 
Example 139) is the preferred compound of the invention for use as an antimicrobial 
agent 

It has, for exanq>le been determined that the MHK (pg/ml) of the compound of Example 
139 (tested in form of the trihydrochloride) against, for example Streptococcus 
pneumoniae, strain ATCC 49619 is ca. 0.01 whereas, for example ceftriaxone shows an 
MHK (^g/ml) of ca. 0.02. It is therefore, indicated that for the treatment of microbial 
diseases, e.g, bacterial diseases the preferred compounds of the invention may be 
administered to larger mammals, for example humans, by similar modes of administration 
at similar dosages than conventionally employed with ceftriaxone. 
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The coxiq)OUQds of fonnula I may be administered in phannaceutically accq)table salt 
fomu e.g. acid addition salt fonn or base addition salt fonn or in the corresponding free 
forms* optionally in solvate form. Sudi salts exhibit tiie sbxx cnder of activity as the free 
forms. 

The present invention also provides pharmacmtical compositions conqiiising a compomid 

of fomnda I in pharmaoeuticaDy aocqytable salt fqnn or fiee form in association with at 

least one pharmaceutical carrier or dilimt 

Such compositions roay be manufactured in convrational manner. 

Unit dosage fonn may contain, for example 10 mg to about 1 g, for example 10 mg to 

about 700 mg. 



In the following Examples tbc tempmtmes indicated are in degree Celsius. 
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Example 1 

DihydrocUoride of 7-[(2-Amino-4-tluazolyIHZ)-(methox]iiiuno)acelyl}aiiuiio^ 
-3-[[(aiiiinoiiiuiio-methyI)hydraxoiio]methyl]*3^e acid (Pnxxss a) 

IJ2A g of the hydrogen carbonate of aminoguanidine are dissolved in 9.15 ml of 
2 N HG and added under stiiring to a solution of 3.2 g of the trifluoiaacetate of 
NKU4^a.6-tetiahydio-3-hydroxy-lJ-dioxo-3H,7H-^zetoI2.1^ 

tfaiaan^yl>2<<2-aminoduazoMylHZ)-2-methoxyimino acetic acid amide in 125 ml of 
4% aqueous acetonitrile. After ca. 90 minutes die precipitated dihydrochlOTide of 
7-[(2-Amino-4-thiazolylKinethoxyimino)acetyl]amino-3-[[(aminoi^ 
hydrazono]mediyl]-3-cepheni-4-carix>xylic add is filtered off, washed with acetonitrile 
and dried 

Example 2 

DihydrocUoride of 7»[[(2*Amino-4-tliiazolyl)»(Z)-(hydrox3imiiio)acetyI]amliio]- 
3-[[(amiiio-imiiiometliyl)hydrazono]methyl]-3-cephem-4^arboxylic acid (Process a) 

a) 10 g of thehydroddorideof N-(l*4,5a,6-tetrahydnK3-hydn>xy-lJ-dioxo-3IL7H- 
azeto[2,l-b]fun>[3»4Hi][13]-thiazin-^yl>^ 

(aceto}7imino>-acedc acid amide are suspended in 160 ml of acetonitrile and treated 
with S3 ml of water and 11 ml of 8 N HCl. The reaction mixture is stirred for ca. 
14 hours at room temperature. A dear soluticm is obtained in which the 
acetoxyimino group being hydrolyzed to give the hydros^imino group. 

b) 3 g of the hydrogen carbonate of aminoguanidine are dissolved in 1 1 ml of 1 N HCl 
and added dropwise to the solution obtained in step a) which is cooled to 0*^. After 
ca. 30 minutes fhe reaction mixture is warmed to room temperature and stirred for 
ca. anodier 2.5 hours. The dihydrochloride of 7-II(2-Amino-4-thia2olylHZ)- 
(hydn)xyinuno)acetyI]axninoJ-3-[[(amino-iriiinomethyl)hydra2ono]methyll- 
-3-cephem-4-carboxy]ic acid precipitate^ is filtered off, washed with a mixture of 
acetonitrile and water, acetonitrile and with ether and dried. 



W09d/35m PCT/EP96/ltta23 

32 

Example 3 

Sodimn salt of 7-[(2«Amiiia-4-tluaioIyl)(methoxyiiiuno)acetyl]aiiuno-3-[^^ 
iiiiiiio)metli]rl)-3-cepheiii-4-€arboxylic add (Process b) 

0^ g of 7-ainino-3-[(inetfaoxyuniiK>)metfayq-3-cq>h^^ acid and 0.75 g 

of (2-4iiuiK>-44hiazolylXmetfaoxyfanino)a^ add meici^tobenzduazolyl est^ aie 
suspmded in a mixtoie of 2.4 ml of wat^ and 4.8 ml of acetone. Ca. 1.8 ml of 2N 
sodium hydroxide solution aie added diqpwise in such a way that a pH of 8.0 is kept 
The leaction mixture is stined at 20** fw ca. 1 hour. 2.4 ml of acetone are added 
dropwise. A clear solution is obtained widiin 3 hours. 120 ml of acetone are slowly 
added. A suspension is obtained which is cooled to 0^. After ca. S hours die predpitate 
framed is filtered off and redissolved in 4 ml of water. The clear solution is treated with 
0.2 g of active charcoal and stiired for ca. 15 minutes. Active charcoal is filt^ed off 
and 100 ml of acetone are added widiin ca. 1 hour at O"". The sodium salt of 7-[(2- 
amino-4-thiazoIylXinedioxyinuno)acetyl]amino-3-[(methoxy-inu 
caiboj^lic add is obtained in fonn of colouriess oystals, which arc filtered oif, washed 
wifli ca. 5 ml of acetone and dried 

The compounds of the following TABLE 1 of formula lA (V is =^-0- in all of die 
Exan^>les; and W is CH in Examples 4 to 68 and 70 to 138; and W is N in Examples 
69 and 139 of TABLE 1) may be obtained in analogous manner to that described in 
Examples 1 to 3. Salt forms are exemplified. The configuration of in group 
- C = N - Rj is syn I(Z)]. 
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Table 1 



1 Ex- 
1 ample 




R2 


R. 


Salt 1 


4 


CH, 


OH 


H 


- 


5 


-CHjCOOH 




H 


2Ha 


6 


CH, 


-OCHaCOONa 


Na 


- 


7 


CH, 


-NH-CO-NH, 


H 




8 


CHj 




H 


2HC1 1 


9 


CH, 




H 




10 


COCH, 


— NH-CC 


H 


2HC1 


11 


CH3 




TT 

H 


2HCI 


12 


CH3 


II / 

— NH-C — N 


H 


2HCI 


1 13 


CH, 
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2HC1 


14 


CH, 


NH |j NH 


H 


2HC1 



wo 96/35692 



34 



PCr/EP96/02Q23 



IS 
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— NH~C— N 
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16 
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^NH— CH, 

— NH— 

^NH 
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2HC1 


17 
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NH J 1 
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\ 1 


H 




2Ha 
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^NH— CH, 

NH 

^N— CH, 
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2HC1 




H 


NH — jj NH 
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2Ha 1 


20 


CH, 


— NH— CS— NH, 
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2Ha 


21 


CH, 


— NH-C-NH-^ ^ 


H 


HQ 




22 


CH, 
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HCI 


— 


CH, 
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II 

— NH— C— NH— CH, 
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HCi 


24 
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2HC1 
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25 


CH, 
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2Ha 


26 


CH, 


NH-v 
— NH-^ > 
N— ^ 
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2Ha 


27 


CH, 
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2HC1 


28 
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II 

— N— C-NH-CHj 
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29 
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N-CH, 

II / \ 

— NH-C— N p 
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CH, 
1 ' 
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33 


CH, 


NH 
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— NH-C— CH5-N-CH, 
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Example 140 

Dihydrochloride of 742*(2-aiiiiiiotluazol«4*yIHZ)»2«penteiioylainino]- 
3-[[(aiid]ioiiidiio-methyI)hydraxoiio]iMthyl]-3-c^ acid 
1 gof NK1.43a,6-tetrahydn>-3-hydro)9-lJ-dioxo-3H,7H-azBto[2,l^ 
d][13]-tiuazin-6-yI>-2-[2Ktert-buto)7caibonyla^ 

acid amide is dissolved in a mixtuie of 30 ml of metfianol and 30 ml of aoetonitrile 
and 03 g of the hydiog^icaibonale of aminoguanidine aie added A pH of 2.0 is 
adjusted 1^ addition of metfaanolic HCI. Stiiring is continoed ai loom ten^eianue. 
l^Ain ca. 30 minutes a light colouxed precipitate forms, i^ch is filtered off after 
ca. 3 houis, washed with acetonitrile and etfier and dried. The dihydrochloride of 
7-[2-<2-aminodiiazol^yl)-(Z)-2-pratraoylamino]-3-{ [(aminoimino- 
methyI)hydiazono]*methyl}-3-cephem-4-caiboxylic acid is obtained in the fonn of a 
li^t yellow powder. 

Example 141 

Triflnoroacetate of 7-[(2-Amiiio-4-tlda2oiylHZ)-(metlioxyinuiio)acetyl]aniino- 
•3*(hydrazoDomelhyl)-3-€ephem«4-carboxylic acid 

A suspmsion of 3 g of 74(2-amino4-thiazolylHZHtnetho}^imino)acetyI]amino-3- 
[[2-(l ,1 -dimethytedioxy>-2<<>xo^oxy ]hydFazonomethyl]-3-<:ephem-4-carboxy lie acid 
in 75 ml of mediylenchloride is treated at ca. 0*" with 0,6 ml of anisol. 10 ml of 
trifluoro acetic acid are added dropwise under stirring. The solution obtained is 
stirred for ca. further 3 hours at 0*^. The reaction mixture is poured into 600 ml of 
ether. The triflnoroacetate of 7-[(2-Amino4-thiazolyl)-(ZHinethoxyimino)acetyI]- 
aniino-3-(hydrazono)-3-cephem-4-carboxyIic acid precipitates, is filtered off and 
dried. 

Example 142 

Hydrobromide of 7-[(2-amino-4-thiazolyiHZ)-(methoxyimino)acetyl]amiDo-3-[(4* 
methylthtazol-2-yl)hydrazonomethyI]-3-cephem-4-carboxylic acid 
1 g of 7-((2-amino-4-thia2plylH2Hniethoxyimino)acctyl]amino-3-({aminothioxome- 
thyI)-hydrazonomcthyI]-3-cephem^-carboxylic acid is susi>ended in 30 ml of 
acetonitrile and stirred after addition of 2.S ml of N.O-bistrimethylsilylacetamide for 
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ca. 20 minutes. The clear solution obtained is treated with 0.6 g of biomoacetone and 
stined overnight 1 ml of water are added. The precipitate is filtered off and dried 
The hydiobromide of 7-[(2-amino^4-duazolyl)-^Hnietho)^inuno)acetyl]aniino-3-[^^ 
Inetfaylthiazol-2-yl)hyd^azon(m^yl^3-cq>he^l-4-caIfooxyl^c acid is obtained as a 
yellow solid. 

Example 143 

Hydrobromide of 7-[(2*amiiio-4-tUazolyl)*(Z)-(mellioxyimiiio)acetyl]amiii^ 
metliyltluazol-2»yl)methylhydnaoiiomethyl]*3-cephem-4<«ar^ add 

1 g of 74(2-amirio^44hiazolylHZHniethoxyirmno)acetyl]aniino-^^^ 

itxyiy inediylhydrazonomediyl]-3-cqdiero-4-carboxylic acid is reacted in analogous 

maimer as described in Example 142 with N^O-bistrimediylsilylacetamide and with 

bromoacetone. The hydrobromide of 7-[(2-amino-4-thiazoIyl)-(Z)-(inetfaoxyimino)- 

acetyl]amirM>*3*[(4-iiiediylAiazoK2-yl)methylhydrazononietfayl]-3-c^ 

caiboxylic acid is obtained as a yellow solid. 

Example 144 

Dihydrate of 6R-traii8 (^7-[(2-Amiiio-4-diiaiolyl)(metlioxyimiiio)-acetyl]ami- 
no»3[[(imiiio(methylainiiio)methyl)hydrazoiio)melhyl]-3-€ephcm^ acid 
1.1 g of the dihydroddmde obtained according to Example 8 aic dissolved in 25 nd 
of water, treated with 0.5 g of active charcoal and stined for ca. 5 minutes. The 
almost colourless filtrate is poured into 5 ml of water wider stirring. A pH of about 7 
is kept by additicm of 2JS% aqueous anunonia. The precipitate obtained is filtered 
off and dried. The dihydrate of 6R-trans (Z)-7-[(2-Amino-4-thiazolyl)- 
(niethoxyirruno)-ace9l]amino-3[[(imino(riiethylamino)methyl)hydrazono]- 
methyl]-3-cephem-4-carboxylic acid is obtained as a yellowish powder. 

Example 145 

6R-trans (Z)«7«[(2-amiDO-4-thiazolyl)(methoxyimino)acetyl]amiDO-3-[[(iini- 
Do(methylamlno)methyl)hydrazono]methyl]-3-cephem-4-carboxylic acid 1- 
(isopropoxycarbonyloxy)etbyl ester 

55 g of the dihydrate obtained according to Example 144 are dissolved in 55 ml of 



wo 96/35692 PCT/EP96/02023 

51 

dimethylacetamide under addition of 1.43 ml tetramethylguanidine. This solution is 
cooled to 0^, treated witii a solution of 4A g of l-iodoethyl-isopropylcaibonate in 30 
ml of toluene and stined for ca. 90 minutes at 0**. The leaction mixture is poured 
into 1 litor of diethylether. The precipitate obtained is filtered off and stined twice 
each wifli 500 ml of acetonitrile. The acetonitiile phases are combined, filtered and 
evi^rated to a volume of ca. 10 nd. The dly residue is treated with 400 ml of 
watCT. A precipitate forms which is filt^ed off 9nd dried. The precipitate is stined 
with 700 ml of ^yl acetate. Afte^ evaporation of ttie ediyl acetate yellow coloured 
6R-trans (Z)-7-[(2-anuno-4-4biazolylHin^oxyiniino)acety^^ 
no(metfaylamino)niethyl)hydrazono]metfayI]-3-cepheni-4-caifoo37lic acid 1- 
0sopropoxycaibonyloxy)ethyl est^ is obtained in the form of a diastereomeric 
mixture in the ratio of ca. 1:1. 

Example 146 

6R*traiis (Z)-7»[((AcetoxyimiDO)-2-amiDo«4-thiazolyl)acetyl]amino-3*[[(amiiioimi- 
nomeUiyl)hydraxoiio]melhyl]-3-cepheiii-4-€arboxylic acid l*(i8opropoxycarbo- 
nyloxy) ethyl ester 

0,72 g of the hydrogen carbonate of aminoguanidine are dissolved in 52 ml of 2 N 
HQ. This solution is added to a solutim of 2 g of 6R-trans (Z)-7-[((acetoxyimmo)- 
2-amino-4-thiazolyl)ace9l]anuno-3-fonnyl-3-cephem-4<a^ acid Hisoprop- 
oxycarbonyloxy)ethyl ester in 14 ml of acetonitrile containing 1.3 ml of water. The 
reaction mixture is stirred for ca. 45 minutes at room ten^ranire and poured into 
100 ml of acetonitrile. The precipitate formed is filtered off and dissolved in 100 ml 
of water. The pH of the solution obtained is adjusted to 7 by addition of 0.5 N 
aqueous sodium hydrogen carbonate. A yellow suspension is obtained which is 
extracted twice with a mixture of 200 ml of ethyl acetate and 40 nd of acetonitrile. 
The organic phases are combined, dried over Na2S04 and evaporated. 6R-trans (Z)- 
7-[((acetK)xyiniino)-2-ariuno-4-thiazolyl)acetyl]amino-3-[[(aminoiniinome- 
lhyl)hydrazonol-methyll-3-cephenv4-carboxylic acid l-(isopropoxycarbonyloxy) eihyl 
ester is obtained in the form of a yellow diastereomeric mixture in the ratio of ca. 
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Example 147 

Ditosylate of 6R-tnuis (Z)-7-[(2-aiiuiio*4«tluazolyl)(hydrox]fiiiiino)acetyl)aiiuno-^ 
[[(a]niiioiBdiio]nethyl)liydrazoiio]methyl]-3<^pheiii^^ acid (isoprop- 

oxycarbonyloxy)eUiyI ester 

A solution of 0.6 g of a compound obtained according to Exan^le 146 in a mixture 
of SO ml of acetonitrile and 20 nd of isopropanol is treated with 0.66 g of die 
monohydratB of toluene^sulfonic acid and stirred ovonight at 2S^ The reaction 
mixture is poured inU> 150 nd of tratbutyl-mediyledier. The precipitate obtained is 
filtered off, washed with teit.butyl-mediylether and dried. The ditosylate of 6R-trans 
(Z)-7-[(2-^nino-4-thiazolyl)(hydro^inuno)acetyl]aimn^^ 

hydrazono]med]yl]*3-cq)hem-4-caifoo)7lic acid Cisopropo^carbonyloxy)ediyl ester is 
obtained in die form of a lig^t coloured diastmomeric mixture in the ratio of ca. 
1:L 

Example 148 

DihydrocUoride of 7-[[(2*amiiio-4 tliiazolylHZH(€arboxymethoxy)iiniiio]actyl]- 
amiiio]*3-[[(amiiioimiiiomethyl)hydraxoiio]melhyl]-3-cephem^carboxylic acid 

(Compcnmd of Example 5) 

a} Dihvdrpdilori de of 7-Amino-3JrfaininoimifKifnethvl\hvdrazonolrnethvn 

cephCTv4-caiboxvlic acid 
To 1.0 g of 7-arxiino-3-f(ffmyl-3-cq)hen>4-carbo3^1ic acid in a mixture of SO ml of 
acetonitrile and S nd of 2N HCl are added drc^wise 0.6 g of die hydrogen carbonate 
of aminoguanidine, dissolved in 2.2 ml of 2N HQ. The dihydrochloride of 7-aniino- 
3-[[(aininoinunoinethyl)hydrazono]methyI]-3-cephem-4-caiboxylic acid precipitates, is 
filtered off, washed with acetonitrile and dried. 

hi Hydrochloride of 7>rrf2>ainino-4^thia2ol vn-rZVrr2-fKl-dimethvlethoxvV2> 
Q ^oet9xvliminQlacetv 11aminQV3-rf(aminoiminQmethvnhvdTazonolmethvlU3> 
cephem-4^arboxvlic'acid 
4 g of the dihydrochloride of 7-amina-3-[I(am!noiminomelhyl)hydra2ono]mclhyl]-3- 
cephem-4-carboxylic acid are dissolved in 80 ml of methanol. The solution is cooled 
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to 0° and treated with a solution of 7 g of (2-amino-4-thiazolyI)-(Z)-[2*(l,l- 
diniediyletho)7)-2-oxoetho)7]iinino]thioacetic acid S-benzotfaiazol ester in SO ml of 
meftylene chloride. The leaction mixtuie is stined for about 2S hours at 20^ Abwt 
a tfaiid of the solvent is evapoxated off and 120 ml of edier are added to the residue. 
The hydrochloride of 7-[[(2-anun&4-tfaiazoIylH^ 
oxoetoxy)imino]-ac^l]aminoi-34[(aminoiminomediyl)hydiazono]methyq^ 
4-caibo39lic acid predpitates, is filtered off, washed widi edio' and dried 

£l Dihvdipchlori de of 74Tf2>amino-4 thiazolvlUZVrfcaifaoxvmethoxvMminDlactvlV 

amtno%34rfaminoiminomethvnhvdra2onolmethvn-3-cephem-^^ acid 
35 g of the hydrochloride of 7-[[(2-amino44biazoIylHZH[2Kltl-dimethylethoxy)- 
2*«xo^xy]iminolacelyl]amino]-3-[[(aminoiminon^yl^ydrazono]m^ 
cephen^4-caifoo^lic acid are dissolved in 20 ml of trifluoroacedc acid at 0^. The 
solution is stiired for ca. 15 minutes at 0^ and for ca. 1 hour at 20''. The reaction 
mixture is treated with 40 ml of ether. A precipitate fonns, is filtraed off, washed 
witfi ether, dried, dissolved in 15 ml of 2N HQ and stined for ca. 1 hour at 20^ A 
ligjit tmwnish precifntate of the hydrochloride of 7-[[(2-amino-4 tfiiazolylHZ)- 
[(cartK>37-methoxy)imino)actyl]-aniino]-M[(ainin(rimiTO 
cq)hem-4-cart>o3^1ic acid is obtained, filtmd off and dried. 

The compounds of Examples 1 to 146 may be obtained as described in Example 147 
using the sqipropriate staiting matmal. 

Compounds used as staiting matmal may be prepared as follows: 
Example A) 

Trifluoroacetate of N-(l,4,5a,6*tetrafaydro-3-hydroxy-I,7»dioxo-3H,7H-azeto[2,l- 
b]furo[3,4-d][l^]-ihiazin-6-yl)*2-(2-aiiiinothiazoM-yi)«(Z)-2-roethoxyiininoacetic 
acid amide 

Hydrochloride of 6>aTriino-1-4.Sa.6«tetr ahvdro-3-hvdroxv-1.7-dioxo>3H.7H>ace- 
t 0f7 1-h^furof3 4^iri 31thia2in fhvdroxvlactone of the hydrochloride of 7>amino- 
^-foTmvU3-cenhefn-4>carboxvnc acid) 
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13.8 g of the bydn>diloride of 7-aimno-3-[(Z^)-proi>rl-cn-l-yI]-3-ccphcin-4- 
caxboxylic acid aie dissolved in 200 ml of methanol. The solution is cooled to 
-50*^ and 8 1 of containing ca. 2 peicait v/v ozone are introduced per minute 
under stirring at this temperature. Aft^ ca. 20 minutes die hydroddoride of 6-amino- 
1.4^a,64etrahydro-3-hydn)xy-lJ-dioxo-3H,7H-acetoI2.1-^^ 
being practically quantitatively formed and ozonolysis is temiinated as detennined by 
HPLC. 8 1 of N2 axe bubbled through the reaction mixture within ca. 2 minutes. The 
sligjit cloudy solution is poured into 1400 ml of t^butyl-methyl ether. The 
precipitate is flltaied off under Nj, washed with a little of tertbutyl-methyl ether and 
acetonitiile and dried. TTie hydrochloride of 6-amino-l,4^a,6-tetrahydn>-3-hydrojg^- 
1 J-dioxo>3H,7H-aceto[2,l-b]iuro[3,4-d][13]thiazin is obtained in the form of a white 
powd^ (HPLC content of more than 95%). 

hi rfiR-tfM5V7>Amincy-3-fQnnvl-8-oxQ-S4hia-l>azA 

cflrtwTvlic acid n-amiiKv3-fQrmvl-3-cephem-4-cart)Oxvfc acid) 
2.64 g of the hydrochloride of 6-amino-l,4^a,6-tetrahydn>-3-hydroxy-U-dioxo- 
3H.7H-aceCo[2,l-b]furoP,4-d][13]thiann are dissolved in SO ml of medianol. To this 
solution a soluticm of 0.78 g of pyridin in 10 ml of methanol is added dropwise 
under ice cooling and stirring. The precipitate obtained is filtered off moisture free 
under nitrogra, washed widi a little medumol and dried. (ffll-tians)-7-Amino-3- 
fonnyl-8-oxo-S-thia-l-azabicyclo[4.2.0]oct-2-en*2<arbo^lic acid is obtained in the 
form of a light brownish powder. 

IR (KBr): 1799 cm ' (B-lactam). 1672 cm ' (CHO). 1606 and 1542 an ' (cartwxylate) 
UV-Spectnim: in HjO 302 nm. 

£l N-fl,4^a.6-Tetrahvdn>-3-hvdroxv>K7-dioxo -3R7H-azetor2J-blfurof3.4^ 

din .31thiazin-6-vlV2>f 2-tritvlaminothia2ol-4->vlV^V2-methoxvimino^^^^ acid 
amide 

10 g of 7-amino-3-formyl-3-cephem-4-carboxylic acid in 200 ml of acetonitrile : 
methylenchloride (1:1) are treated with 37.4 ml of N,0-bis{trimethylsilyl)acetamide at 
room temperature within ca. 5 minutes. After ca. 30 minutes the reaction mixture is 
cooled to -lO'^ and 21 g of 2-(2-tritylaminothiazoI-4-yl)-(Z)-2-methoxyiminoacetic 



wo 96/35692 PCT/EP96/02Q23 

55 

add chloride are added in 3 portions. The temperature raises to -5°. After ca. 45 
minutes the reaction mixture is treated with 4 ml of water. The traiperature raises to 
20^. The reaction mixture is stined for ca. 10 minutes and filtmdL 15 g of active 
diaicoal are added to this filtrate and stirring is continued for ca. 10 minutes. After 
filtration the solvent of die filtrate obtained is eva^iorated. Tlie evapmation residue is 
treated with teit.butyl-rr^yl cAia. A crystalline, almost colouriess precipitate is 
obtained, filtoed off and dried. Crystalline N-(l»4,Sa,6-Tetrahydn>-3^ydn>xy-lJ- 
dioxo-3H,7H-^to[2,l-b]furo[3,4-d][13]thiazin-6-y^^^ 

metho^^iminoacetic add amide is obtained in form of a diastereomeric mixtuve in 
the ratio of ca. 1:1* 

dl Trifluoroacetate of }^4lA^7L6-teti2hvdio-3-hvdroxvAJ^i^^ 
b1fiimr3.4^iri^ltfaiarin-6-vlV2-^2>aniinothi 

adtfaroi^ 

5g of NKlt4,5a,6-tetrahydro-34iydroxy-l,7'^oxo-3H,7H-azeto[2,l-b]^ 
d][13]-thiazin-^yl>2K2-arrunothiazol-4-yl)-2-4riedioxyinuri^^ add amide are 
introduced into 20 rrd of triflucmi acedc add at 0^. The temperamre raises to lO**. 
The reaction mixture is stirred for ca. 30 minutes at 0^ and adited dropwise into 200 
ml of diethylether. The mixture obtained is stirred for ca. 5 minutes and filtned. A 
crystalline, diastneon^c mixture of die trifluoroacetate of N-(l,43a,6-tetrahydn>-3- 
bydroxy-1 ,7-dioxo-3H,7H-azeto[2,I -b]ftux)[3,4-d][1 3]thiazin-^yI)-2K2-arninothi^^ 
4-yl>-2-methoxyimirK>acetic acid amide in die ratio of ca. 1:1 is obtained. 

Example B) 

Trifluoroacetate of N-(l,43a96-tetrahydro*3-hydroxy-lJ-djoxo-3H,7II-azeto[24* 

b] furo[3,4-d][13]-thiaziD-6 yl)-(Z)-2-(2-anunotbiazol-4-yl)-2-(hydroxyimlno)acetic 
add amide 

is obtained in form of a light yellow powder analogously as described in Example A) 

c) to d) but using in step c) 2-(2-iritylaminothia2ol-4-yl)-(Z)-2-hydroxyimino acetic 
acid chloride instead of 2-(2-tritylaminothiazol-4*yl)*(Z)-2-methoxyimino-acetic acid 
chloride. 
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Example C) 

Hydrochloride of N*(l^^a,6-tetrahydro-3-bydrozy-l,7*dioxo-3H,7H-azeto[2»l- 

b]fiiro[3,4-d][13]-tliiazlii-6-yl)-2-(5-aiiuiio-l^,4-tU 

metlioxyiiiiiiio)acetic acid amide 

A susprasion of 3.73 g of 7-amino-3-fonnyl-3-cq>hem-4-cart>oxyIic acid in a mixture 
of 80 ml of mediylenchloride and 30 ml of acetonitiile is sdned at 0"* with 16 ml of 
N,0-bis(trimetfaylsilylacetamide). ^tbin ca.15 minutes a clear solution is obtained to 
whid) 3.9 g of (5-anuno-I*2,4-thiadiazol*3-ylHZ)-2-fluonnetfao)^inunoacetic acid 
chloride, obtainable for example as described in Example 1 of EP-0 590 681, arc 
added. The reaction mixture is stined for ca. 1 hour at 0^. 500 ml of acetonitrile 
containing 10 g of water are added and tfie mixture is filtered to remove insolubles. 
The filtrate is evaporated The residue is treated widi 500 ml of acetonitrile, die 
mixture is filtoed and the filtrate is evaporated The solid obtained is treated with 
tertbutyl-m^yl ether and dried The hydrochlcnide of N-(l,4,5a,6-Tetrahydn>-3- 
hydroxy-lJ-dioxo-3H,7H-azeto[2.1-b]fiiro[3,4-d][13]-thiazin^ 
tfiiadiazol*3-yl)-^)-2-(fluoro-medio37imino)acetic acid amide is obtained in the form 
of a li^t brownish powder. 

Example D) 

Hydrochloride of N-(l,4^a,6-letrahydro*3*hydroxy-l,7-dioxo-3H,7H-azeto[2,l- 

b]fnro[3,4.d][13]-thiaziii-6*yl)-2-(2-amiiiothiazol-4.yiHZ)-^^^ 

acid amide 

40 g of 7-amino-3-formyl-3-cephem-4-caiboxylic acid are suspended in 1500 ml of 
acetonitrile and cooled to 0^. Within ca. 20 minutes 170 nd of N,0*bis(trimediylsi- 
lyl)acetamide are added under stirring. Within ca.15 minutes at 0** a clear solution is 
obtained which is cooled to -10^ and to which 48 g of (2-aminothiazol-4-y])-(Z)- 
(acetoxyimino)acetic acid chloride are added in portions in such a way that the 
temperature of the reaction mixture does not exceed - 8**. Stirring is continued for 
ca. 60 minutes at -lO"" and 168 m] of water are added. Stirring is continued for ca. 
further 20 minutes at O"" and for ca. 2 hours at room temperature. A crystalline 
precipitate forms, is filtered off, washed with ca. 350 ml of acetonitrile and ca. 100 
ml of ether and dried. The hydrochloride of N-(1.4,5a,6-tetra-hydn>-3-hydroxy-l,7- 
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-{tioxo-3H,7H-azeto[2,l-b]fuit>.[3,4-d][13>thi^^ 

•2-(ac^3^imino)aoetic acid is obtained in fonn of a diastcieoxneric mixdue in the 
ratio of ca. 1:1. 

Example E) 

Hydrochloride of N-(l^,5a,6*telrahydro-3-hydrozy-l»7-dlozo-3H,7H-azelo[2»l- 

b]foro[3»4-d][l^]-thiazliH6-yl)-2-(2-aiidiiothiaxol-4.yl^ 

acid andde 

10 g of the hydrochloride of NKl,4^a,6-letrahydio-34iydzo9qr*lJ-dioxo^^ 
azeto[2,l-b]furo[3»4-d][13]tfaiazin^yl>-2-(2-amino^azoI^^ 
acetic add amide are suspraded in 160 ml of acetonitrile and tieated widi 53 ml of 
water and 11 ml of 8 N HCl. The reaction mixture is stirred for ca. 14 hours at room 
temperature. A clear solution is obtained which is diluted with water-free acetonitrile 
to obtain die 3-fold volume. The solvent is evaporated off to obtain a volume of ca. 
10 ml, which is treated with ca. 200 ml of acetonitrile. A precipitate fmns which is 
treated with ether, filtered off and dried. The l^drochloride of N-(1.4,Sa,6-tetrahydn>- 
3-hydroxy-l,7-dioxo-3H,7H-azBto[2,l-b]furo[3,4^i][13]-tU 
aminothiazoI-4-yl)-(Z)-2-(hydroj^imino)acetic acid amide is obtained in yellowish 
coloured foroL 

Example F) 

Trifluoracetate of N-(l,4,Sa,6-tetrahydro-3-hydroxy-l,7-dioxo-3H,7H»azeto[2,l- 
b]fu^o[3,4•d][13•^thiazin-6-yl)*2-(2-aminothiazol-4.yl).(Z)-^ 
methyletlioxy)imiiio]acetic acid amide 

is obtained in form of a light brownish powder analogously as described in Example 
A) a) to c) but using 2-(2-triiylaminothia2ol-4-yl)-(Z)-2-[(I-carboxy-I-methylethoxy)- 
tminoacetic acid chloride instead of 2-(2-tritylaminothiazoM*yl)*(Z)-2-methoxyimino- 
acetic acid chloride. 

Example G) 

N-(l,4^a,6.Tetrahydro-3.bydroxy.l.7.dioxo-3HJH.areto[2,l-b]furoI3,4.d][131- 
thiaziD*6*yl>-2*[2«(tcrt.*botoxycarbonylaininolthiazol-4-yl]-(Z>-2-p€ntcnoic acid 
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amide 

is obtained in foim of a light brownish powder analogously as described in Example 
A) c) to d) but using 2-<2Kteitbutoxycaibonylanuno)thiazol-4-yl)-<Z)-2-pentenoic 
acid diloride instead of 2-<2-tritylaminothiazol-4-ylHZ)-2-metfao3^imino-acetic acid 
chloride. 

Example H) 

Dihydrochloride of l-(hydrazinoiminomethyl)piperazine 

fll Hvdroiodide of 4»forniyl-14iminofmeaivlthio)inethY np^P^^^"*^ 

255 g of 4-fonnyI-l-piperazinecaibothioamide arc suspraded in 80 ml of methanol, 

treated with 22 g of methyliodide and lefluxed Within ca.10 minutes a clear solution 

is obtained The mixture is cooled to room traiperaturc. The solvit is evaporated. 

Crystalline hydroiodide of 4-fonnyl-Hiinino(methylthio)methyl]piperazine is 

obtained. 

M Hydrochloride of 4-formvH-flivdrazinoiminomethvnDiDerazine 
48.1 g of the hydroiodide of 4-fonnyl-l-[iniino(mediylthio)nietfayl]piperazuie are 
dissolved in 100 ml of wato:, run through a column filled with 800 ml of a strong 
basic ion exchanger in chloride form and eluated witfi 850 ml of water. The solvrat 
is evaporated to obtain a volume of ca. 100 ml which is treated with 7.3S g of 
hydrazindiydrate. The reaction mixture is stirred for ca. 1 hour at room temperature 
and the solvent is evi^rated off. The oily hydrochloride of 4-fQrmyl-l- 
Oiydrazinoiminomediyl)piperazine crystallizes on drying. 

£} Dihydrochlori de of l^vdrazinoiminomethynpiperazine 
11 g of the hydrochloride of 4-formyH-(hydra2inoiminomethyl)piperazine are 
dissolved in 400 ml of methanol and treated with 50 of HCl^^joc.- The reaction 
mixture is stirred for ca. 14 hours at room temperature. A white precipitate forms* is 
filtered off, washed with methanol and ether, dried and recrystallized with 
water/ethanoL The dihydrochloride of l-0)ydrazinoiminomethyI)-piperazine is 
obtained in crystalline, colouriess form. 
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in Example H) compounds of formula IV of 



TABLE 2 





EX. 




Salt 


Process 




D 


N— C 


HQ 


H) a) to c) 




J) 


NH-NH, 


HQ 


H) a) to c) 




K) 


(CH3)jC— NH-C^ 

NH-NHj 


HQ 


H) a) to c) 




L) 


NH-NH, 


ma 


H) a) to c) 




M) 


(CH,),-N-(Cty,-NH— 

NH-NH, 


2HCL 


H) a) to c) 




N) 


/ \ ^N-CH, 

OHC— N N— 

NH-NH, 


HQ 


H) a) to b) 


•1 


0) 


/— \ ^N-CH, 
HN N— C 
^— / NH-NH, 


3Ha 


H)c) 
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Example P) 

l-A]niiio-3-(2-hydroxyethyI)-4*iiieUiylgiiaiiidiiie 

12.7 g of 2-metfaylaiiiino-2-oxazoline ar dissolved in SO ml of wat^, treated with 3 
g of hydiazittdiydiate and stined for ca. 17 hours at room tempoatme. The solvent 
is evaporated and l-aniino-3-(2*hydn>xyethyl)-4HnetfiyIguanidine is obtained as oily 
lesidue ciystaUinng upon cooling. 

Example Q) 

Hydrochloride of l9l-dimethyl*4-(hydraziiioimlnomethyl)piperazinimncldoride 

HvdTDiodide of 1 J-diinetfivl-4>rimino(methvltfiio>meAvnpiTCraziniumio^ 
32 g of 4-mediyl-l-piperazinecaiix)thioamide are suspended in 100 ml of 
methanol. 62 g of methyliodide arc added and the mixture is rcfluxed for ca. 2 
hours and cooled to 20° ab. The hydroiodide of l,l-dimethyI-4-[imino- 
(methylttuo)med)yl]pipeniziniumiodide precipitates, is filtered off and dried. 

Hydrochloride of l.l-dimethvl-4-fhvdrazinoiminometfavl^ipera2iniumchloride 
6JS7 g of die hydroiodide of l,l-dimetfayl-4-[imino(metfaylduo)methyl]pipe- 
raziniumiodide are dissolved in 70 mi of wa!^, run through a column filled witti 
ISO ml of a strong basic ion exchanger in chloride form and eluated with 2S0 ml 
of water. Water is evaporated off die eluate to obtain to a volume of ca. SO ml, 
which is treated with 0.9 ml of hydrazinehydrate and stirred overnight The 
solvent is evaporated off and the residue obtained is treated with n-hexane. The 
hydrochloride of l,l-dimethyl-4-0iydrazinoiniinoinethyl)piperaziniumchloride is 
obtained. 

Example R) 

Trihydrochloride of l-[hydrazino(methylimino)methyI]piperazlne 

9) Hydrochloride of S>methvl-2-methvlisothiosemicarfaa2ide 

A solution of 239.8 g of the hydroiodide of S-Methyl-2-methylisoihiosemi- 
carfoazide in 100 ml of water is run through a column filled with ISOO ml of a 
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Strong basic ion exchange in chloride form and eluated with water. The eluate is 
lyophilized and Ae lyophilization residue is treated with etfier. The precipitate is 
filtered off and dried The hydroddoride of S-inethyl-2'-methylisothiosenii* 
caibazide is oiytained as a white solid 
Melting point: 116'' 



h\ Hydrochloride of 4>fQnnvl>l-nivdrazino(methvlinrino\nMstfavnpiperazine 
A mixture of 20 g of freshly distilled foimylpipeiazine and 273 g of die 
hydrochloride of S-methyl-2-niethylisotfaiosraiicart>aztde in 250 nd of ettianol is 
refluxed ov^ni^t and the solvent is evaporated The oily residue is dissolved in 
70 ml of hot isopropanol and the solution is slowly cooled to 20^. A precipitate 
forms and the mixture is allowed to stand for ca. 2 hours at 4^. The hydrochloride 
of 4*formyl*l-[hydrazino(inethyliimno)methyl]piperazine is filtoed off and 
leoystallized from isopropanol. 



Trihvdrochloride of l-rhvdrarinofmethvlimino^^vllpipefaane 
10 g of the hydroddoride of I-fcnmyI-4-[hydraztno(n>ethyliniino)niethyl]piperazine 
are dissolved in 250 ml of methanol. 50 ml of HCI^ are added, the mixture 
obtained is stirred overnight and the solvent is evs^xnated A solid residue is 
obtained which is dried over solid KOH. The trihydrocfaloride of l-[hydrazino- 
(methylimino)methyl]piperazine is obtained in form of a white product 



In analogous marmer as described in Example R) but reacting the hydrochloride of 
S-methyl-isothiosemicarbazide or the hydrochloride of S*methyl-2-methylisotfuosemi' 
carbazide or the hydrochloride of S-m^yI-4*mediyUsothiosemicarbazide with a 
corresponding amine compounds of formula IV of TABLE 3 may be obtained. 



TABLE 3 
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1 


CF3CH2— NH— 

NH-NH, 


Ha 


T) 


^NH 
NH— CH 

NH-NH, 


HQ 


U) 


HONH 

NH-NHj 


HQ 


V) 


CH, NH 

^N— (CH^-NH-CQ 
CH, N-NH, 


2Ha 



Example W) 

Hydrochloride of l-Amiiio*3-(394*dihydroxybeiizylideiiaiiiino)giiaiiidiiie 
1 g of Ae hydrochloride of diaminoguanidine are dissolved in 10 ml of 4 N HCl and 
diluted widi 20 ml of methanol. This solution is treated quickly with a solution of 
1 g of 3,4-dihydroxybenzalddiyde in 40 ml of methanol. The reaction mixture is 
stirred for some minutes at room temp^ature and the solvit is evaporated off. The 
residue is suspended in SO ml of acetonitrile. The precipitate formed is filtered off 
and dried. The hydrochloride of l-amino-3-(3«4-dihydroxyben^lidenamino> 
guanidine is obtained. 

Example X) 

Hydroiodlde of S-MethyM-cydopropylthiosemicarbaxide 
295 mg of 4-cyclopropyUhiosemicarbazide are dissolved in 5 ml of diy methanol and 
treated with 154 ml of methyliodide. The mixture is stirred at 40^ under nitrogen for 
ca. 5 hours* cooled and treated with diethylether. A colouriess precipitate of the 
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hydroiodide of S-MethyI-4-cyclopropylthioseinicaibazide is fonned, filtraed off, 
washed with dieAylediCT and dried. 

Example Y) 

Hydroiodide of 5*meUiyi-4-ii-botyltliioseiDicarlia^de 

147 mg of 4-ii-butyhhio5emicaibazide in 2^ nd of diy methanol aie treated widi 149 
mg of methyliodide. The mixture is stiired under nitiog» for ca. 5 hours, cooled and 
treated widi dieifayledier. A colouriess precipitate of the hydroiodide of S-mediyl-4-n- 
bu^lthiosemicaxbazide is ftmned, filtered off, washed with dietfiyledier and dried 

Example Z) 

l»MethyI-5-mercapto-l,2,4-triazoI-3-carboxyIic acid hydraade 
0.48 g of l-metfayl-SHnercq}to-l,2,4-triazol-3-cait)o:7lic acid methyl ester are 
dissolved in 10 ml of metfianoU treated widi 450 of hydrazindiydrate and stirred 
for ca. 2 hours at 20^. A precipitate of l-methyl-S-mercapto-l,2,4-triazol-3- 
caiboxylic add bydrazide is formed, filtofed off, washed with medianol and dried. 
IR (KBr): 1669 cm^ 1608 cm ', 1SI7 cm*' 

'%-NMR (300 MHz, DMSO-dJ: 35.4 (NCH3); 1433, 1543 and 166.7 
Example AA) 

Hydroiodide of l,5^methyi-2-(hydraziiioiminomethyI)pyrrol 

a^ 1.5-DimethvlDvnDU2-carbothioamtde 

5 g of 2-cyano-l,5-diinethylpyrroI are dissolved in 40 ml of ethanol and treated 
with 10 ml of triethylamine. 50 ml of an ethanolic HjS solution (3.8 g/100 ml) are 
added and the mixture is heated for ca. 15 hours in an autoclave at 70''. The 
reaction mixture is cooled and the solvent is evaporated off to obtain ca. a quaiter 
of its volume, l^-dimethylpyrrol-2-carbothioamide crystallizes upon cooling at 0° 
in the form of a light yellow precipitate. 

Hyrimindide of l.S-diTn gthvl>2>f!mino(methvlthio)niethvl1ovrTol 

I g of I3-dimethyIpyiTol-2-cafbothioamide are dissolved in 20 ml of methanol 
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and treated wiA 1.7 g of mediyliodide. Tlie reaction, mixtuie is stined for about 5 
hours at room tempoatue. The solvent is evaporated until aystallization starts. 
The residue is cooled to ca. 0^ The oystalline hydroiodide of l,5-dimetfayl-2- 
[imiiio(methyltfaio)niethyI]pynol is ffltoed off, washed witfi methanol and dried. 

c\ Hydroio^de of l^-dim^vl>2-flivdra2inoiminomethvl)pvrrDl 
13 g of the hydroiodide of l^-dimetfayl-2-[imino(metfayltfaio)meftyl]pyrrol are 
dissolved in 20 ml of methanol. 0.28 g of hydrazindiydrate are added. The reaction 
mixture is stined for ca. 3 hours, die solvent is evaporated off and die residue is 
reaystallized from acetonitrile/ether. The hydroiodide of l^-dimethyI-2- 
(hydrazinoiminomethyI)pynol is obtained. 

Example AB) 

Hydroiodide of 3,4-dihydroxy-2-(hydrazinoiminomethyl)beiize]ie 

is obtained in analogous manner as described in Example AA), but using 3,4* 

dihydroxy-thiobenzamide instead of l,S-dimetfaylpynol-2-caibotfaioamide. 

Example AC) 

7-Amiiio-3-[[(carbozyiiietlioxy)indiio]methyl]-3«cephem-4-'Carboxylic acid 
A solution of 1.86 g of the hydrochlcmde of aminooxyac^c acid in 20 ml of water 
is treated under stining at 0^ widi 3.16 g of the hydrochloride of 6-amino-l,4,Sa,6- 
tetrahydro-3-hydro}9*lJ-^oxo-3H,7H-azeto[2,l-b]furo[3,4-d][13]th^ The 
mixmre is stined for ca. 8 hours at O"*. 7-Ammo-3-[[(carboxymetbo}v)imino]methyI]- 
3*cephem-4-caifooxylic acid precipitates in form of colouriess qystals, which are 
filtered off, washed with S ml of cold water and S ml of acetone and dried. 

Example AD) 

7*Amino-3-[(methoxyimino)methyl]-3-cephem-4-carl>oxyUc acid 

A solution of 0.5 g of the hydrochloride of O-methylhydroxylamine in 10 ml of 
water is treated under stirring at 0** with 1.38 g of 7-amino-3-fonnyl-3-cephem-4- 
carboxylic acid and stined for ca. 8 hours at 0^. 7*Amino-3-[(methoxyimino)methyl]- 
3-cephem-4-cart>oxylic acid precipitates in form of almost white ciystals, which are 
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filteied off. washed with S ml of cold wato* and S ml of acetone and dried. 



Example AE) 

7-Amiiio-3*[(hydroxyimiiio)methyI]-3-cephem-4-carbozylic add 

a) A solution of 126 g of the hydrodiloride of hydioT^lamine in 7J ml of watCT is 
treated under stixring at 0° widi 4J4 g of die hydiochlcnide of 6-amino-l,4»Sa,6- 
tetiahydio-34ydroxy-l J'^oxo-3II.7H-azeto[2,I4>]fuio[3,4-d][13 and 
stiired for ca. 8 horns at 0^ under nitrogen. The pH of the leacdon mixtwe is 
adjusted to 3S using solid sodium hydrogen caibonate. 7-Amino-3-[(hydroxy- 
hnino)mediyI]-3-cephem-4-caifooxylic acid {necipitates in foim of colouriess 
oystals, which are filteied off, washed with ca. S ml of cold water and S ml of 
acetone and dried. 



b) A suspension of 0.79 g of die hydrochloride of 6-amino-l,4,Sa,6-tetnihydro-3- 
hydroxy-1 jHiioxo-3H,7H-azeto[2,l-b]furo[3.4-d][13]diiaa^ in 10 ml of 
dichloromettiane is treated und^ stiiring at 4^ with 2.67 g of N,0-bis- 
(trimethylsilyl)ac^amide. A clear soludon is obtained within 10 minutes. 0.21 g 
of the hydrochloride of hydroxylamine aie added. The reaction mixture is stirred 
for ca. 2 hours under nitrogen at 4*^ and die solvent is evaporated off. The residue 
is treated with 10 ml of isopropylalkohol, precooled to 1**. 7-Anuno-3-[(hydroxy- 
iinino)mediyl]-3-cephem-4<aiboxylic acid precipitates in form of almost 
colouriess ciystals which are filtered ofT, wadied with S ml of acetone and dried. 



Analoguously as described in Examples AC) to AE) the compounds of Table 4 of 
formula VI may be obtained. 



Table 4 



Bsp: 



R. 



Salz 
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AG) 
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— NH-CO-NHj 


2Ha 


AH) 
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— NH-CS— NH^ 


2Ha 


AD 
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— NH-C'^ 
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S— CH, 


HQ 
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NH— CH^ 


ZHQ 


AK) 


H 


-NH-C,H, 





^09605692 PCr/EP9«02023 

67 

^H-NMR-Soectra of the compounds obtained according to the Examples ^Ex.) 



Ex* Spectrmn 

1 (300 MHz. CD3OD): 8.43 (s. IH. C3i=N); 6^6 (s. IH. CH); 5.99 (d. 
J=4.9 Hz, IH. C3D; 5.22 (d. J=4.9 Hz, 1 H, CH); 4.04 (s, 3H, OCH,); 
3.99 and 3.56 (AB quartet. J=17.8 Hz, 2H, SCH3). 

2 (90MHz.DMSO-d6-i-D2O): 3.6 and43 (AB quaitet. Jsl8 Hz. 2H. 
SOij); 53 (d, J=5.1 Hz. IH. B-lactam-H); 5.95 (d. J=5.1 Hz. IH. 
B-lactam-H); 6.95 (s. IH. thiazolyl-H); 835 (s. IH. CH=N). 

3 (300 MHz, CDjOD): 7.97 (s. IH, CH=N); 6.84 (s, IR CH); 5.69 (d. 
J=4.9 Hz, IH, CH); 5.13 (d, J=4.9 Hz, IH, CH); 4.13 and 3.93 (AB 
quartet, J=16.8 Hz, 2H. SCHj). 3.81 (s. 3H. OCH3); 3.67 (s. 3H, OCH,). 

4 (300 MHz, CDjOD): 836 (s. IH. CH>^; 6.87 (s. IH, CH); 5.88 (d. 
J»4.9 Hz. IH, CH): 5.29 (d. J-4.9 Hz, 1 H. CH); 4.00 (s. 3H. OCH,): 

3.95 and 3.60 (AB quartet. J=17.8 Hz. 2H. SCH2). 

5 (300 MHz. DMSO-de): 3.57 and 4.43 (AB quartet. J=I8.2 Hz, 2H. 

4.71 (s. 2H. O-CH,); 530 (d. J=5.0 Hz. IH. ^lactam-H); 5.91 
(dd. Js5.0 and 7.9 Hz. IH. P-lactam-H); 7.02 (s. IH. CH thiazol); 7.9 
(broad 4H. NH); 8.29 (s. IH. CH=N): 9.88 (d. J=7.9 Hz. la NH); 12.25 
(s. IH. OH). 

6 (300 MHz, CDjOD): 8.10 (s. IH. CH=N); 7.01 (s. IH. CH); 5.84 (d. 
J=4.9 Hz. IH, CH); 5.29 (d. J=4.9 Hz, 1 H. CH); 3.98 (s. 3H, OCH,); 

3.96 and 3.59 (AB quartet. J=16.8 Hz. 2H. SCH,). 

7 (300 MHz, CDjOD): 8.26 (s. IH. CH=N); 7.04 (s. IH. CH): 5.90 (d. 
J=5.1 Hz. IH. CH); 5.24 (d. J=5.I Hz. 1 H. CH): 4.05 (s. 3H. OCH,): 
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432 and 3.65 (AB quait^ Jsl7.8 Hz. 2H. SCI^. 

(300 MHz, CDjOD): 8.46 (s. IH, CH=N); 6.99 (s, IH. CH); 5.95 (d. 
Ja5.2 Hz, IH, CH); 5.27 (d, J-5.2 Hz, 1 H. CH); 4.01 (s, 3H, OCH3); 
437 and 3.63 (AB quaitet. Jsl8.1 Hz, 2a SCH,); 2.95 (s, 3H. N-CH,). 

(90 MHz, DMSOkU: 9.78 (d, J=8.0 Hz, IH, CONH); 8.26 (s, IH, 
CH=N); 6.91 (s. IH, CH); 732 (dd. J=7J Hz, 2H, HJ; 7.05 (d. J=73 
Hz. 2H, HJ; 6.78 (t, J=73 Hz, IH. Hp); 5.76 (dd, J,=4.8 Hz. Jj=8.0 Hz. 
IH, CH); 525 (d, J=4.8 Hz, 1 H, CH); 3.91 (s. 3H, OCH3); 4.16 and 3.76 
(AB quaitet, Jsl7.4 Hz, 2H, SCH^. 

(90 MHz, DMSO-dfi): 2.25 (s, 3H. CH3CO); 3.65 and 435 (AB quartet. 
J=18 Hz. 2H, SCH,); 5.4 (d, J=;5 Hz, 1 H, 6-lactam-H); 5.95 (dd, J=5Hz 
and 8 Hz, IH, fi-lactam-H); 732 (s. IH, diiazolyl-H); 8.4 (s. IH, CH=N); 
10,2 (d, J=8.0 Hz, IH, NH). 

(90 MHz, DMSO^: 1.12 (t, J=7.1 Hz, 3H, CH,); 3.29 (q, 2H, CHj); 
336 and 430 (AB quaitet. J=18.1 Hz. 2H. SCH,); 3.93 (s, 3H, N-O- 
CHj); 530 (d, J=5Hz. IH, CH); 5.9 (q, J=6Hz, and 8Hz, IH, CH); 6.90 
(s, IH, diiazolyl-H); 832 (s, IH, CH=N); 9.86 (d. Js8.0Hz, NH). 

(90 MHz, DMSO-dc): 1.85-2.15 (m, 4H); 3.25-3.7 (m, 5H, -CHi-N-CHj- 
and IH of SCH,); 4.0 (s, 3H, N-O-CH3); 43 (part of the AB quartet, 
J=18Hz, IH of SCH,); 53 (d, J=5Hz, IH, CH); 5.9 (q. J=5Hz and 8Hz. 
IH, CH); 7.0 (s. IR thiazolyl-H); 8.8 (s, IH, CH=N); 10.1 (d, J=7.9Hz, 
NH). 

(90 MHz, DMSO-dj): 2.9 (broad s. 6H, N-CHj), 3); 3.6 and 43 (AB 
quartet, J=18Hz, 2a SCH,); 3.9 (s, 3H, N-O-CHj); 53 (d, J=5Hz, IH. 
CH)); (q. J=5Hz and 8Hz, IH. CH); 6.95 (s. IH. thiazolyl-H); 8.75 (s. 
la CH»N); 9.95 (d, J=8Hz, NH). 
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(90 MHz. DMSO-dfi): 3.65 (broad s, 4H, N-CHj-CHj-N); 3.5 and 4.4 (AB 
quartet, J=18Hz, 2H, SCHj); 3.9 (s, 3H, N-<M:Hj); 53 (d. J=5.0Hz, IH. 
CH); 5.85 (q. JsSHz and 8Hz. IH. CH); 6.9 (s. IH. thiazolyl-H); 835 (s. 
IH. CH=N): 9.9 (d. J=8Hz. NH). 

(90 MHz. DMSO-dJ: 1.16 (t. J=7.1Hz. 3H. CH,); 1.8-2 (m. 4H): 332 (q. 
2H. CH,); 3.45-3j6S (m. 5H. -CHj-NrCHj- and IH of SCH^, 3.91 (s. 3H. 
hM>CH,): 4.1 (part of the AB quartet. J^lSHz. IH of SCH,): 5.27 (d. 
JsSHz. IH. CH); 5.9 (q. J^SHz and 8Hz. IH. CH); 6.86 (s. IH. thiazolyl- 
H); 8.56 (s. IH. CH=N); 9.82 (d. J=8Hz. NH). 

(90 MHz. DMSO-d«): 2.86 (broad s, 3H. N-CH,); 3.5 and 4.5 (AB 
quartet, J=18Hz. 2H, SCHj); 53 (d, J=6Hz, IH, CH); 5.9 (q, J=5Hz and 
8Hz, IH, CH); 6.85 (s. IH. tfaiazolyl-H); 8.4 (s. IH. CH=^; 9.8 (d. 
J=8Hz, NH). 

(90 MHz, DMSO-de): 1^5-2.15 (m, 4H); 3.25-3.8 (m. 5H. -CHj-N-CHj- 
and IH of SCH,); 43 (part of tbe AB quartet. Jsl8Hz, IH of SCH,); 53 
(d. 3=SHz. la CH); 5.85 (q. J=6Hz and 8Hz. IH. CH); 6.85 (s. IH. 
titiazolyl- H); 8.7 (s. IH. CH=N); 9.8 (d. J=7.9Hz. NH). 

(90 MHz. DMSO-de): 2.86 Quoad s. 6H. N-C3],), 3); 335 and 4.47 (AB 
quartet. Jsl8.9Hz. 2a SCH^; 531 (d. JsS.lHz. IH, CH); 5.91 (q , 
Js5.1Hz and 7.9Hz. IR CH); 6.8 (s. la thiazolyl-H); 838 (s. la 
CH=N); 9.72 (d, J=7.9Hz. NH). 

(90 MHz, DMSO-dft): 3.7 (broad s, 4H. N-CHj-CHj-N); 335 and 4.35 
(AB quartet, J=I8.1Hz, 2H. SCH,); 531 (d, Js5.0Hz, IH. CH); 5.9 (q. 
J=5.1Hz and 8Hz. IH, CH); 6.8 (s. IH. thiazolyl-H); 838 (s. IH. CH=N); 
9.73(d,J=8.0Hz.:NH). 

(300 MHz, CDjOD): 8.34 (s. IH. CH=N): 7.06 (s. IH. CH); 5.93 (d. 
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J=4.9 Hz. IH. CH); 532 (d. 3M.9 Hz. 1 H..CH); 4.09 (s. 3H. OCH,); 
433 and 3.64 (AB quaitet. J=18.2 Hz. 2H. SCH,). 

(90 MHz. DMSO-de): 3-65 and 4.7 (AB quartet, J = 18 Hz. 2H. SCH,); 
3.9S (s. 3 H. O-CH,); 4.2 (part of the AB quartet. J = 18 Hz. IH of 
SCHj): S3 (d. J = S Hz. 1 H. B-lactam-H); S.8S (dd. J = S Hz and 8 Hz. 
B-lactam-H); 7.0 (s. 1 H. tfiiazolyl-H); 7 to 7.7 (m. S H, aromatic H); 8.45 
(s, 1 H. CH=N);.9 (d. J = 8 Hz. NH). 

(90 MHz. DMSO-de):3JSS and 4.6 (AB quartet. J = 18 Hz. 2H. SCH,); 
3.93 (s. 3 H. O-CH3): 4.2 (part of the AB quartet, J = 18 Hz, IH of 
SCHj); 53 (d. J = 5 Hz, 1 H, B-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz, 
B-lactam-H); 7.0 (s, 1 H, diiazolyl-H); 7 to 7.7 (m, 5 H. aromatic-H); 83 
(s. I H. CIt=N); 9.9 (d. J = 8 Hz. NH). 

(90 MHz. DMSO-dc): 3.05 (d. J = 4 Hz, 3 H, NHCH3); 3.55 and 43 
(AB quartet. J » 18 Hz. 2H. SCH,); 3.93 (s. 3 H. O-CH,): 4.2 (part of the 
AB quartet. J « 18 Hz. IH of SCH,); 5.25 (d. J » 5 Hz. 1 H. B-lactam- 
H); 5.8 (dd. J « 5 Hz and 8 Hz. fi-lactam-H); 6.95 (s. 1 H. thiazolyl-H); 
8.25 (s. 1 H. CH>N);8.4 (d. J » 4 Hz. NHCH,);9.85 (d. J s 8 Hz. NH). 

(90 MHz. DMSO-de): 2.85 (s. 3H. NCH,); 3.1 to 3.7 (m. 9 H. 8 pipeiazi- 
nyl-Hs and IH of SCH,); 3.95(s. 3 H. OCH,): 4.1 (part of the AB 
quartet. J = 18 Hz. IH of SCH,); 3.95 (s. 3 H.O-CH,); 53 (d. J « 5 Hz. 1 
H. B-lactam-H); 5.85 (dd. J » 5 Hz and 8 Hz. B-Iactam-H);6.95 (s. 1 H. 
thiazolyl-H); 7.95 (s, 1 H. CH=N); 9.9 (d, J = 8 Hz. NH). 

(90 MHz, DMSO-de): 3.6 and A35 (AB quartet, J = 18 Hz, 2H. SCH,); 
3.9 to 4.1 (m, 5 H. -OCH, and -N-CH,-CH=CH,); 5.1 to 5 J (m, 3 H, fi- 
lactam-H and -N-CHj-CHrCH,); 5.7 to 6.1 (m,2H, B-Iactam-H and N- 
CH,-CH=CH,);6.95 (s. 1 a thiazolyl-H);83 (s. 1 H. CH=N); 9.95 (d, J = 
8 Hz, NH). 
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26 (90 MHz, DMSO-dj): 1.7 to 2 (m. 2 H, -CHj-CHi-CHj); 3.1 to 3J5 (m. 

4 H); 3 J5 and 4.5(AB quartet, J = 18 Hz, 2H, SCHj); 3.95 (s. 3 H, O- 
CH,): S3 (d. J s 5 Hz. 1 H. B-lactam-H); 5^ (dd. J > 5 Hz and 8 Hz. 6- 
lactannH); 6.95 (s. 1 H. thiazolyl-H); 83 (s. 1 H. dt^N): 9.9 (d. J « 8 
HZ.NH). 

27 (90 MHz, DMSO-d^. OA to 1.1 and 1.1 to 1.7 (m. 7 H. -CH2-CH2-CH3); 
3.15 to 3.45 (m. 2 H. -NHQIi-); 3.6 and 435 (AB quaitet. J s 18 Hz, 
2H, SCa^ 3.95 (s. 3 H. O-CH3); 53 (d. J » 5 Hz. 1 H. ft-lactam-H); 
5.85 (dd. J s 5 Hz and 8 Hz. B-Iactam-H); 6.95 (s. 1 H. thiazolyl-H); 8.4 
(s. 1 H. C3i=N); 9.95 (d, J = 8 Hz. NH). 

28 (90 MHz. DMSOdc): 3.05 (d. J = 4 Hz. 3 H, NHCH,); 3.65 (s. 3 H. 
NCH3); 3J5 and 4.6 (AB quartet. J » 18 Hz. 2H. SCH,); 3.93 (s, 3 H. 
O-CH3); 42 (part of the AB quartet, J = 18 Hz, IH of SCHj); 53 (d, J = 

5 Hz. 1 H. fi-lactam-H); 5.85 (dd. J » 5 Hz and 8 Hz. B-lactam-H): 7.0 (s. 
1 H. diiazolyl-H); 8.6 (s. 1 H. CI&=N); 9.4 (d. J = 8 Hz. NH). 

29 300 MHz. DMSOdt): 2.93 (d. J » 4.6 Hz. 3 a NCH3); 3.4 to 3.6 (m. 
5H); 3.6 to 3.8 (m. 4H): 3.93 (s. 3 H. O-CH,); 4.2 (part of die AB 
quartet. J = 18 Hz. IH of SCOO', 53 (d. J = 5 Hz. 1 H. B-lactam-H): 5.85 
(dd, J = 5 Hz and 8 Hz. B-lactam-H): 6.93 (s. 1 H. tfaiazolyl-H): 8.6 (s. 1 
H. CH=N): 9.92 (d. J s 8 Hz. NH). 

30 (90MHz.DMSOkW:13 (s. 9 H. -C(CH,),): 3.55 and 435 (AB quartet, J 
= 18 Hz, 2H, SCH,): 53 (d, J = 5 Hz, 1 a B-lactan»-H): 5.85 (dd,J=5 
Hz and 8 Hz, B-lactam-H); 6.95 (s. 1 H, thiazolyl-H); 8.25 (s, 1 H, 
CH=N); 9.95 (d, J = 8 Hz, NH). 

31 (90 MHz, DMSO-dj): 2.9 (s. 3 H, NCHj); 3.0 (s, 6 H. NCCHj),); 3.6 and 
42 (AB quartet, J = 18 Hz. 2H. SCH,); 3.95 (s. 3 H. O-CH,): 53 (d. J = 
5 Hz, 1 a B-lactam-H); 5.85 (dd. J « 5 Hz and 8 Hz, B-lactam-H); 7.0 (s. 



72 

1 H. tliiazolyl-H); 83S (s. 1 H. CHsN); 9.95 (d. J s 8 Hz. NH). 

(90 MHz. DMSO-dc) : 185 (s. 2 H); 3il5 and 4.6 (AB quaitet. J s 18 
Hz. 2H, SCHj); 3.95 (s. 3 H. OCR;); 53 (d, J = 5 Hz, 1 H. B-lactam-H); 
5.85(dd,Js5Hzand8Hz. B-Iactam-H); 6.95 (s. 1 H. tfaiazolyl-H); 8.65 
(s. 1 H, CH=N); 9.9 (d, J = 8 Hz. NH). 

(90 MHz. DMSO-d«): 3.4 to 3.8 (m. 9 H. morpholiiio Ws and IH of 
SCHj); 3.95 (s, 3 H, O-CH,); 4.6 (part of the AB quaitet, J = 18 Hz, IH 
of SCHj); 5.3 (d, J = 5 Hz, 1 H, B-lactam-H); 5.85 (dd, J = 5 Hz and 8 
Hz. B-lactam-H); 6.95 (s. 1 H. thiazolyl-H); 8.7 (s. 1 H. CH=N); 9.9 (d, J 
= 8 Hz. NH). 

(300 MHz, DMSO^le): 332 (s, 9H,-N*(CH3)j); 0.4 to 1 (m, 4 H. -CHj- 
CHj-); 2J to 2.8 (m. 1 H); 3.65 and 4.17 (AB quartet. J = 18.1 Hz. 2H, 
SCH,); 3.94 (s. 3 H, CKaJ,);4.8 (q, J = 17 Hz. 2H); 53 (d. J = 5 Hz. 1 
H. 6-lactam-H); 5.85 (dd. J » 5 Hz and 8 Hz. B-lactam-H); 6.94 (s. 1 H. 
diiazolyl-H); 8.26 (s. 1 H. CH^N); 9.93 (d. J » 8 Hz. NH). 

(90MHz.DMSad«):04to 1 (ni.4H. -CHj^-); 2.5 to 2.8 (m. 1 H). 
3.55 and 4.6 (AB quartet. J » 18 Hz. 2H. SCH,); 3.95 (s. 3 H. O-CH,); 
53 (d. J = 5 Hz. 1 H, B-lactam-H); 5.85 (dd.J = 5Hzand8Hz.B- 
lactam-H); 6.9 (s. 1 H. Ihiazolyl-H); 835 (s. 1 H. CH=N); 9.85 (d. J = 8 
Hz,NH). 

(90 MHz, DMSO-d«): 3.6 and 435 (AB quartet, J = 18 Hz, 2H, SCHj); 
3.95 s, 3 H, O-CH,); 53 (d. J = 5 Hz, 1 H, B-lactam-H); 5.85 (dd, J = 5 
Hz and 8 Hz, 6-lactam-H); 6.9 (s, 1 H. thiazolyl-H); 8.5 (s. 1 H. CH=N); 
9.85 (d. J = 8 Hz, NH); 10.4 (broad singulei. 1 H, -NH-OH)- 

(90 MHz. DMSO-dJ: 3.1 (s. 3 H. N-CH,); 3J5 and 4.6 (AB quartet, J = 
18 Hz. 2a SCHj); 3.9 (s. 3 a O-CH,); 53 (d. J = 5 Hz, 1 a B-lactam- 
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H); S.8S (dd, J = 5 Hz and 8 Hz, ft-lactam-H); 6.9 (s. 1 H. thiazolyKH); 
8.7 (s, 1 H, afcN); 9.85 (d, J = 8 Hz, NH). 

(300 MHz, DMSOde): 3J6 and 4.54 (AB quartet. J = 18.1 Hz. 2H. 
SCH^ 3.91 (s. 3 H. O-CB^; 4.87 (d, J = 6 J Hz, 2 H); 53 (d. J = 5 Hz. 
1 H, B-lactam-H); 5.89 (dd. J » 5 Hz and 8 Hz, B-lactam-H); 6.88 (s, 1 H. 
tiiiazolyl-H); 7.6 (m. 2 H, pyridinyl-H); 8.15 (m. 1 H. pyridinyl-H); 839 
(s. 1 H. CHaiN): 8.86 (m. 1 H. pyridinyl-H); 9.83 (d. J » 8 Hz. NH). 

(300 MHz. DMSO-de): 337 and 432 (AB quartet, J = 18.1 Hz, 2H. 
SCH^; 3.91 (s, 3 H, 0^0; 4.87 (d. J = 6 Hz, 2 H); 53 (d, J = 5 Hz, 1 
H. B-lactam-H); 5.89 (dd,J = 5Hzand8Hz, B-lactam-H); 6.88 (s, 1 H, 
tl^azolyl-H); 8.15 (m. 1 H. pyridinyl-H); 838 (s. 1 H. CH^N); 8.45 (m. 1 
H, pyridinyl-H); 8.8 (m. 1 H. pyridinyl-H); 8.85 (s, 1 H, pyridinyl-H); 

9.91 (d. J s 8 Hz, NH). 

(300 MHz. DMSO^tt): 338 and 437 (AB quartet. J » 183 Hz. 2H. 
SCH2); 3.9 (s. 3 H. CM3I3); 5.06 (broad singulet. 2 H); 53 (d. J » 5 Hz. 
1 H. B-lactam-H); 5.88 (dd. J = 5 Hz and 8 Hz. B-lactam-H); 6.94 (s. 1 H. 
diiazoiyl-H); 8.02 (d. J = 6.6 Hz, 2 H. pyridinyl-H); 8.4 (s. 1 H. CH=N); 

8.92 (d. J = 6.6 Hz. 2 H. pyridinyl-H); 9.91 (d. J = 8 Hz. NH). 

(90 MHz. DMSO-de): 3.65 and 435 (AB quartet. J = 18 Hz. 2H. SCHj); 
3.9 (s. 3 H. O-CH3); 4.2 (d. J = 7 Hz. 2H); 5.2 (d. J = 5 Hz. 1 H. B- 
lactam-H); 5.75 (dd. J = 5 Hz and 8 Hz, B-lactam-H); 6.95 (s, 1 H, 
thiazolyl-H); 7.85 (s. 1 H CH=N); 9.8 (d. J « 8 Hz. NH). 

(90 MHz, DMSO-de): 2.95 (broad duplet. 3 H. N-CHj); 3.0 to 33 (m. 4 
H, -CHj-N-CH,); 3.4 to 3.8 (m. 5 H, -CH^-NH'-CHj- and IH of SCHj); 
3.85 (s. 3 H,*0-CH,); 4.1 (part of the AB quartet, J = 18 Hz, IH of 
SCH,); 5.25 (d, J = 5 Hz, 1 H. B-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz, 
B-lacuun-H); 6.8 (s. I H, thiazolyl-H); 8.65 (s. I H. CH=N); 9.75 (d. J = 
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8HZ.NH). 

43 (90 MHz. DMSO-dc): 3.7 and 4.85 (AB quaitet. J = 18 Hz. 2H. SCH,): 
3.95 (s. 3 H, (KMj); 535 (d, J = 5 Hz, 1 H, Wactom-H); 5.95 (dd, J = 
5 Hz and 8 Hz. B-lactaro-H); 7.0 (s. I H. thiazoIyl-H); 7.2 (t. J = 6 Hz. 1 
H. pyridinyl-H); 7.4 (d. J = 8 Hz. 1 H. pyridinyl-H); 8.15 (t, J = 6 Hz, 2 
H. pyridinyl-H); 8J5 (s, 1 H, CH=N); 9.95 (d. J = 8 Hz, NH). 

44 (90 MHz, DMSO-dj): 3.6 and 4.05 (AB quartet, J = 18 Hz, 2H, SCHj); 
3.95 (s, 3 H, CKai,); 5.25 (d, J = 5 Hz. 1 H, B-lactam-H); 5.75 (dd, J = 
5 Hz and 8 Hz. B-lactam-H); 6.9 (s. 1 H. tfaiazolyl-H); 8 J (s. 1 H. 
Cft=N); 9.85 (d. J = 8 Hz. NH). 

45 (300 MHz. DMSO-de): 1.4 to 1.7 (m, 6 H); 3.4 to 3.7 (m. 5 H. -CHj-N- 
CHj- and IH of SCHj); 3.92 (s, 3 H, O-CH,); 4.55 (part of the AB 
quartet. J » 18 Hz. IH of SCH,); 5.29 (d, J « 5 Hz. 1 H. B-lactam-H); 
5.89 (dd. J = 5 Hz and 7.8 Hz. 6-lactam-H); 6.89 (s. 1 H. thiazolyl-H); 
8.6 (s. 1 H. CH=N); 9.84 (d. J = 7.8 Hz. NH). 

46 (90 MHz. DMSOdJ: 3.1 to 3.4 (m. 4 H. -CHj-NH^-CH,-); 3.65 and 
4.65 (AB quartet. J = 18 Hz. 2H. SCH,); 3.85 (s. 3 H. O-CH,); 4 to 43 
(m. 4 H. -CH2-N-CH2-); 4.65 (part of die AB quartet, J = 18 Hz. IH of 
SCH,): 5.2 (d. J s 5 Hz. 1 H. B-lactam-H); 5.8 (dd. J » 5 Hz and 8 Hz^ 
B-lactam-H); 6.75 (s, 1 H, thiazolyl-H); 83 (s. 1 H, CH=N); 9.7 (d, J = 8 
Hz,NH). 

47 (300 MHz, DMSO-de): 2.85 (broad singulet, 3 H, N-CH,); 334 and 432 
(AB quartet, J = 18.1 Hz, 2H. SCH,); 3.93 (s, 3 H, O-CHj); 53 (d, J = 5 
Hz, 1 H, B-lactam-H); 5.89 (dd, J = 5 Hz and 7.9 Hz, B-lactam-H); 6.91 
(s. 1 H, thiazolyl-H); 8.62 (s, 1 H, CH=N); 9.88 (d, J = 7.9 Hz. NH); 
12.0 (s. 1 a OH). 
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48 (90 MHz. DMSOkIj): 32 (s. 6 H. NCHj); 3.7 (s. 4 H. -N-(CHj)2-N-); 
3.65 and 4.0 (AB quaitet. J = 17.8 Hz. 2H. SCHj); 3.95 (s. 3 H, O-CH,); 
53 (d. J « 5 Hz. 1 H, Mactam-H); 5.85 (dd, J » 5 Hz and 8 Hz. B- 
lactam-H); 6.95 (s. 1 H. tfaiazolyl-H); 8.8 (s. 1 H. CO^Ny, 9.9 (d. J » 8 
HZ.NH). 

49 (300 MHz. DMSO-de): 3.7 and 4.13 (AB quaitet. J = 17.8 Hz. 2H. 
SCH,); 3.9 (s. 3 H. O-CH,); 531 (d. J » 5 Hz. 1 H. ft-lactam-H); 5.89 
(dd. J = 5 Hz and 8 Hz. ft4actam-H); 6.92 (s, 1 H. tiuazoIyl-H); 8.13 (d. J 
s 6 Hz. 2 H. pyridinyl-H); 8.7 (s. 1 H. CH^N); 8.93 (m. 3 H. pyridinyl- 
H); 9.88 (d. J s 8 Hz. NH). 

50 (300 MHz. DMSO-d«): 2.94 (d. J = 4.7 Hz, 3 H, N-CH,); 3.29 (broad s. 6 
H, N*(CH3)j); 33 to 3.7 (m. 9H, piperazinyl-H's and IH of SCHj); 3.93 
(s, 3 H. O-CH,); 4.2 (part of die AB quartet. J = 18 Hz. IH of SCHj); 
5.28 (d. J = 5 Hz. 1 H. fi-lactam-H); 5.89 (dd. J » 5 Hz and 7.6 Hz. B- 
lactam-H); 6.9 (s. 1 H. tfaiazolyl-H); 8.1 (s. 1 H. fonnyl-H); 8.6 (s. 1 H. 
CH=^; 9.9 (d. J » 8 Hz. NH). 

51 (300 MHz. DMSOkU: 3.7 and 4.2 (AB quartet. J « 18 Hz. 2H. SCH,); 
3.93 (s. 3 H. O-CH,); 535 (d. J » 5 Hz. I H. B-lactam-H); 5.85 (dd. J » 
5 Hz and 8 Hz. B-lactam-H); 6.0 (AB quartet. J s 9 Hz. tay, 6.93 (s. 1 
H. thiazolyl-H); 8.2 (t. J = 7 Hz. 2 H). 8.7 (t. J - 7 Hz, 1 H) and 9.1 (d, J 
= 6 Hz. 2H). pyridinium-H; 832 (s. 1 H. CH=N): 9.95 (d. J = 8 Hz, NH). 

52 (90 MHz, DMSO-d«): 3.7 (s, 3 a N-CH,); 3.65 and 4.1 (AB quartet, J = 
18 Hz, 2H, SCH,); 3.95 (s, 3 H, O-CH,); 5.35 (d, J = 5 Hz, 1 H, B- 
lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz. 6-lactam-H); 7.0 (s, 1 H, 
ihiazolyl-H); 8.75 (s, 1 H. CH=N); 9.9 (d. J = 8 Hz. NH). 

53 (90 MHz. DMSOO: 2.25 (s. 3 H. triazinyl-CH,); 3.5 and 4.65 (AB 
quaneu J = 18 Hz. 2H. SCH,): 4.0 (s. 3 H. O-CH,); 535 (d. J = 5 Hz. 1 
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H. B-lactam-H): S.8S (dd. J s 5 Hz and 8 Hz, B-lactam-H); 6.9S (s, 1 H, 
tfaiazolyl-H); 8.85 (s. I H, CH^^; 9.95 (d. J » 8 Hz. NH). 

(90 MHz. DMSO-de): 23 (s. 3 H. CH,): 1.8 to 2.1 (m. 1 H); 3.6 and 4.55 
(AB quaitet. J = 18 Hz. 2H. SCH,); 3.95 (s. 3 H. CK3I,); 535 (d, J = 5 
Hz, 1 H. B-lactam-H); 5.9 (dd. J = 5 Hz and 8 Hz. B-lactam-H); 6.95 (s. 1 
H, tfiiazolyl-H); 8.65 (s, 1 H. CH=N); 9.9 (d. J = 8 Hz. NH). 

(90 MHz, DMSO-de): 2.8 (broad duplet, 3H, N-CH,); 3.2 to 3.7 (m, 5 H. 
N-CHj-CHj-O and IH of SCHj); 3.95 (s, 3 H, O-CHj); 4.5 (part of the 
AB quartet. J = 18 Hz, IH of SCHj); 5.3 (d, J = 5 Hz, 1 H, B-lactam-H); 
5.85 (dd, J = 5 Hz and 8 Hz, B-lactam-H); 6.95 (s, 1 H. tbiazolyl-H); 8.65 
(s. 1 H. Ca^, 9.9 (d, J = 8 Hz. NH). 

MHz. DMSO-d«): 3.7 and 4.15 (AB quartet. J = 18 Hz, 2H, SCH,); 
4.0 (s. 3 H. O-CH,); 535 (d. J » 5 Hz. 1 H. B-lactam-H); 5.85 (dd. J » 5 
Hz and 8 Hz. B-lactam-H); 7.0 (s, 1 H. tbiazolyl-H); 7 to 7.8 (m. 4 H. 
aiomatic-H); 8.45 (s. 1 a CHs^; 9.95 (d. J = 8 Hz, NH). 

(90 MHz, DMSO-dc): 335 broad singukt. 3 H. NCI^; 335 and 435 
(AB quartet. J » 18 Hz. 2H. SCH,); 3.95 (s. 3 H. O-CH,); 53 (d. J = 5 
Hz. 1 H, B-lactam-H); 5.85 (dd. J = 5 Hz and 8 Hz. B-lactam-H); 6.95 (s. 
1 H. tfaiazolyl-H); 8.15 (s, 1 H. CH^N); 9.85 (d, J » 8 Hz. NH). 

(90 MHz. DMSO-d«): 2.95 (broad duplet. 3 H, NCH3); 335 (broad 
singulet, 3 H, NCH,); 3.65 and 4.65 (AB quartet, J = 18 Hz, 2H. SCHj); 
3.95 (s. 3 H, O-CHj); 53 (d, J = 5 Hz, 1 H, 6-lactam-H); 5.85 (dd, J = 5 
Hz and 8 Hz, B-lactam-H); 6.95 (s, 1 H, thiazolyl-H); 8.1 (s, 1 H, 
CH=N); 9.85 (d. J = 8 Hz, NH). 

(90 MHz, DMSO-dfi): 1 to 13 (m, 4 H, -CHj-CHj-); 1.8 to 2.1 (m. 1 H); 
335 and 435 (AB quartet, J = 18 Hz, 2H, SCHj); 3.95 (s, 3 H, O-CH,); 
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53 (d, J = 5 Hz, 1 H, B-lactam-H); 5.85 (dd,J = 5H2and8Hz,B- 
lactannH): 6.9 (s. 1 H. tfaiazolyl-H); 8.65 (s. 1 H. CH=N): 9.9 (d. J » 8 
HZ.NH). 

(90 MHz. DMSO-dfi): 3.7 and 4.8 (AB quaiteu J s 18 Hz. 2H. SCH,); 4.0 
(s. 3 H. OCH,): 535 (4 J « 5 Hz. I H. B-lactam-H); 5.95 (dd. J » 5 Hz 
and 8 Hz. B-Iactam-H); 7j0 (s. 1 H. tfaiazolyl-H): 7.85 (dd. J » 4 Hz and 
6 Hz. pyridinyl-H): 8.2 (dt. J = 2 and 8 Hz. pyridinyl-H); 8 J (d. J = 6 
Hz. pyridinyl-H); 8.9 (d. J » 4 Hz. pyridinyl-H); 8.95 (s. 1 H. CHsN); 
9.95(d.J = 8Hz,NH). 

(90 MHz. DMSO-d«): 3.6 and 4.15 (AB quaitet. J = 18 Hz. 2H. SCH,); 
3.85 (s, 3 H. O-CHj): 5.25 (d. J = 5 Hz. 1 H. B-lactam-H); 5.85 (dd, J = 
5 Hz and 8 Hz. B-lactam-H); 6.75 (s. 1 H. thiazoIyl-H); 7.5 (dd. J = 5 
Hz and 8 Hz. pyridinyl-H); 8.25 (broad duplet. J = 8 Hz. pyridinyl-H); 
8.65 (broad triplet. J » 6 Hz. pyridinyl-H); 9.QS (s. 1 H. CH«N); 9.7 (d. J 
s8Hz.NH). 

(300 MHz. DMSO-de): 3.13 (broad duplet. 3 H. N-CH,): 3.29 (broad s. 6 
H. N*(CHj)^; 3.4 to 3.75 (m. 5 H. -CHj-lT-CHj- and IH of SCH,); 3.85 
(s. 3 H. O-CH,); 4 to 43 (m. 4 H. -CHj-N-CHj-); 4.65 (part of the AB 
quaitet. J » 18 Hz. IH of SCHj): 5.27 (d. J » 5 Hz. I H. B-lactam-H); 
5.85 (dd. J « 5 Hz and 7.6 Hz. B-lactam-H); 6.78 (s. 1 H. thiazolyl-H); 
8.75 (s. 1 H. CH=N); 9.75 (d. J = 7.6 Hz. NH). 

(90 MHz, DMSO-d^ +TFA): 3.0 (broad duplet, 3 a N-CHj); 3.2 (s. 9 H, 
N*(CH,),); 3.5 to 3.8 (m, 5 H. N-CH,<:Hj-N* and IH of SCH,); 3.90 (s, 
3 H, O-CHj); 4.65 (part of the AB quartet, J = 18 Hz, IH of SCHj); 53 
(d. J = 5 Hz, 1 H, B-lactam-H); 5.85 (dd. J = 5 Hz and 8 Hz. B-lactam- 
H); 6.8 (s. 1 H, thiazolyl-H); 8.75 (s, 1 H. CH=N); 9.75 (d, J = 8 Hz, 
NH). 
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(90 MHz. DMSO-d«): 3.65 and 4.15 (AB quartet. J » 18 Hz. 2H. SCH,); 
4.0 (s. 3 R OjCO^; 5.25 (d. J = 5 Hz. 1 H. B-lactam-H); 5.8 (dd. J « 5 
Hz and 8 Hz, B-lactam-H): 7.0 (s. 1 H. tbiazolyl-H); 7.2 (d. J - 5 Hz. 1 
H. pyrimidmyl-H): 8.45 (s. 1 H. CH=N): 8.8 (d. J = 5 Hz. 1 H. 
pyrimidinyl-H): 9.9 (d. J = 8 Hz. NH). 

(90 MHz. DMSC>-d« +TFA): 4.0 (s, 3 H. O-CHj); 3.6 and 4.65 (AB 
quartet, J = 18 Hz, 2H. SCHj); 5.25 (d, J = 5 Hz, 1 H, B-lactam-H); 5.85 
(dd.J = 5Hzand8Hz, B-lactam-H); 7.0 (s, 1 H, tfaiazolyl-H); 83 (s, 1 
H. CH=N); 9.85 (d. J = 8 Hz. NH). 

(90 MHz, DMSCWs): 3.2 (broad singulet, 3 H, N-CHj); 3.0 to 3.4 (m, 4 
H, -CHj-N-CHj); 3.4 to 3.8 (m, 5 H, -CHj-NH^-CH,- and IH of SCH^; 
335 (s, 3 H, O-CH3); 4.3 (part of the AB quartet. J = 18 Hz, IH of 
say; 5 35 (d. J = 5 Hz. 1 H. B-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz, 
B-lactam-H); 7.0 (s. 1 H, tWazolyl-H); 8.15 (s. 1 H, CH=N); 9.9 (d. J = 8 
HZ.NH). 

(90 MHz, DMSO-dj): 33 (s, 3 H. N-CH3); 33 (broad s. 6 H. ITiCR^; 
33 to 3.7 (m. 9H. pipoazii^l-H's and IH of SCHj): 3.85 (s. 3 H. O- 
C3I3); 4.25 ^art of the AB quartet. J » 18 Hz. IH of SCN^; 5.25 (d. J = 
5 Hz. 1 H. B-lactam-H): 5.8 (dd. J = 5 Hz and 8 Hz. B-lactam-H): 6.8 (s. 
1 a thiazolyl-H); 8.1 (s, 1 H. foraiyl-H); 8.15 (s. 1 H, Cai=N): 9.75 (d. J 
» 8 Hz. NH). 

(90 MHz, DMSO-d«): 2.25 (s. 3 H); 3.65 (s, 3 H, N-CHj); 3.7 and 4.6 
(AB quartet, J = 18 Hz, 2H, SCH,); 3.9 (s. 3 H, 0-CH,); 53 (d, J = 5 
Hz, I a B-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz, B-lactam-H); 6.05 (d, 
J = 4 Hz, pyirol-H); 6.85 (d, J = 4 Hz, pynx)l-H); 6.9 (s, 1 H, thiazolyl- 
H); 8.75 (s, 1 H. CH=N); 9.9 (d, J = 8 Hz, NH), 

(90 MHz. DMSO-dJ: 3.5 and 4.45 (AB quartet. J s 20 Hz. 2H. SCH,); 
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5^ (d, J = 5 Hz, 1 H. B-lactam-H); 5.75 (d, J = 55 Hz, 2H, -CHjF); 5.85 
(dd. J = 5 Hz and 8 Hz, fi-lactam-H); 8 J5 (s, 1 H, CH^;9.85 (d, J « 8 
HZ.NH). 

70 (300 MHz. DMSO^: 1.13 (t. J=7.1 Hz. 3H. CH,); 331 (qd. J=7.1 and 
ca. 6 Hz, 2H. CH|): 3.55 and 4.47 (AB quaitet. J=18.I Hz. 2H. S-CH,): 
5.29 (d. J=;S.O Hz. IH, P-lactan^H); 5.89 (dd, J=5.0 and 7.9 Hz. IH, 
P-lactan>-H); 6.78 (s. IH. CH tbiazol); 8.01 (broad, 2H. NH); 8.19 (broad 
t IH, NH) ; 832 (s. IH. CH«N); 9.70 (d. Js7.9 Hz. IH. NH); 12.03 (s. 
1H.OH). 

71 (300 MHz, DMSOkW: 2.98 (d, J=4.6 Hz, 3H. N-CHj); 3.56 and 4.46 
(AB quaitet, J«18.1 Hz, 2a S-CH,): 5.28 (d, Js4.9 Hz. IH. P-lactam-H); 
5.87 (dd, J=4.9 and 7.9 Hz, IH, P-lactam-H); 6.83 (s, IH, CH thiazol); 
8.22 (s, IH, CH=N); 8.48 (q broad J=4.6 Hz, IH, NH); 9.75 (d, J=7.9 Hz, 
IH. NH); 11.63 (s. IR OH); 12.28 (s. IH. OH). 

72 (300 MHz. DMSO^: 3.53 and 4.47 (AB quartet. J^l 8.1 Hz, 2H. 
S-Ca^, 5.26 (d. J=5.0 Hz. IH. ^lactam-H); 5.88 (dd, Js4.9 and 7.9 Hz. 
IH. p-bctam-H); 6.84 (s. IH. CH thiazol); 8.00 (s. IH. NH); 8.23 (s. IH. 
CH=N); 8.28 (s. IH, NH); 9.76 (d. J=7.9 Hz, IH, NH); 11.56 (s, IH, 
OH); 1231 (s, IH. OH). 

73 (300 MHz, DMSOkU: 1.16 (t. Js7.1 Hz, 3H, CH,); 1.90 (m broad. 4H, 
CHj); 339 (qd. Js7.1 and ca. 6 Hz, 2H. CHj); 336 (m broad. 4H, CH,); 
3.63 and 4.07 (AB quartet. J=18.0 Hz. 2H. S-CH,); 5.28 (d. J=:S.O Hz. 
IH. ^lactam-H); 5.88 (dd. J=5.0 and 7.8 Hz. IH. P-lactam-H); 6.81 (s. 
IH, CH thiazol); 7.97 (t broad. J= ca. 6 Hz IH. NH); 8.60 (s. IH. 
CH=N); 9.76 (d, J=7.8 Hz. IH. NH); 1 1.70 (s, IH. OH); 12.26 (s. IH. 
OH). 

74 (300 MHz. DMSO-de): 337 and 4.48 (AB quartet. J=]8.1 Hz. 2H. 
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S-CHJ; 357 (bioad, 2H. N-CHj-CrC); 5.1-53 (m, 2H. CsCHj); 5.30 (d, 
JaS.l Hz, la P-la«am-H): 5.8-5.9 (m, IH. C.CH=0; 5.89 (dd, J=4.9 
and 8.2 Hz. IH, ^lactam-H); 6.83 (s, IH. CH thiazol): 8.10 (s. 2H. NH); 
8.34 (s. IH. CH=N); 8.41 (s, IH. NH); 9.77 (d. J=8.0 Hz, lU, NH); 12.26 
(s, IH. OH); 1238 (s, IH. OH). 

(300 MHz, DMSO-de): 1.89 (m broad 2H, CHj); 333 (s broad, 4H, 
N-CHj); 3.54 and 4.42 (AB quartet, J=18.1 Hz, 2H, S-CHj); 5.29 (d, 
J=5.0 Hz, IH. P-lactam-H); 5.89 (dd, J=5.0 and 8.0 Hz. IH, P-lactam-H); 
6.76 (s, IH, CH thiazol); 8.29 (s, IH, CH=N); 838 (s, 2H. NH); 9.66 (d, 
J=8.0 Hz, IH, NH); 11.90 (s. IH, OH); 12.03 (s, IH, OH). 

(300 MHz. DMSO-dc): 0.89 (t, 3H, C-CH,); 1.2-1.4 (m. 2H, C-CHj-C); 
1.4-1.6 (m, 2H, C-CHj-C); 3.2-3.4 (m, 2H. N-CHj-C); 3.56 and 4.47 (AB 
quaitet, Jal8.1 Hz. 2H, S-CH,); 530 (d. J=5.0 Hz. IH. P-l«ctam-H); 5.89 
(dd. Js5.0 and 7.9 Hz, IH, P-lactam-H); 6.83 (s, IH. CH thiazol): 8.04 (s. 
2H. NH); 8.24 (s, IH, CH=N); 8.32 (s. IH. NH); 9.76 (d. J«7.9 Hz, IH. 
NH); 12.13 (s, IH, OH); 1236 (s, IH, OH). 

(300 MHz. DMSOhIc): 3-66 and 3.92 (AB quartet, Jsl7.9 Hz, 2H. 
S-CHj); 3.86 (s. 3H. O-CH,); 5.27 (d. Js5.0 Hz. IH. ^lactam-H); 5.88 
(dd. JsS.O and 7.8 Hz, IH, p-Iactam-H); 6.84 (s, IH. CH diiazol); 8.22 (s, 
IH, CH=N); 9.78 (d, J=7.8 Hz, IH, NH); 12.34 (s. IH, OW). 

(300 MHz, DMSO-dj): 139 (s, 9H. C-CH,); 336 and 4.47 (AB quartet, 
J=18.0 Hz. 2H, S-CHi); 5.29 (d, J=5.0 Hz, IH. P-lactam-H); 5.89 (dd, 
J=5.0 and 7.9 Hz, IH, P-lactam-H); 6.81 (s, IH. CH thiazol); 7.90 (s 
broad 2H, NH); 7.99 (s broad la NH); 8.25 (s. IH. CH=N); 9.68 (d, 
J=7.9 Hz, IH, NH); 12.03 (s, IH, OH); 12.16 (s, IH. OH). 

(300 MHz, DMSO-dj): 2.92 (d, J=4.8 Hz. 3H. N-CH,); 3.03 (s, 6H, 
N-CHj); 3.61 and 4.17 (AB quartet, J=18.0 Hz, 2H, S-CH,); 5.29 (d. 
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J^.O Hz, IH. ^lactam-H): S.88 (dd, J=S.O and 7.8 Hz, IH, p-lactam-H); 
6^1 (s. IH, CH thiazol); 8.20 (q broad J=4.8 Hz. IH. NH); 835 (s, IH, 
CH=N); 9.76 (d. J=njS Hz. IH, NH); 11.83 (s. IH. OH); 12.28 (s. IH. 
OH). 

(300 MHz. DMSO-de): 2.75 (s. 2H, N-CH^; 3.55 and 4.54 (AB quartet. 
J»18.I Hz, 2H. S-CH3); 5J2 (d. J^.I Hz. IH. p-lactam-H); 5.93 (dd. 
J=5.1 and 7.9 Hz. IH. P-Iactam-H); 6.79 (s. IH. CH tfaiazol); 8J9 (s. IH, 
C3I=^; 9.73 (d, J=8.0 Hz. IH, NH); 12.13 (s, IR OH). 

(300 MHz, DMSO-d«): 3.55 and 4.54 (AB quaitet. J=18.1 Hz, 2H, 
S-CHj); 3.5-3.6 (m. 4H, CHj,; 3.6-3.7 (m, 4H, CHj,; 530 (d, J=5.1 Hz, 
IH, P-lactam-H); 5.89 (dd. JsS.O and 7.9 Hz. IH. ^-lactam-H); 6.84 (s. 
IH, CH tfaiazol); 835 (broad. 2H. NH); 8.65 (s. IH. CH=N); 9.80 (d. 
J»7.9 Hz. IH. NH); 1227 (s. IH. OH); 12.51 (s. IH. OH). 

(300 MHz, DMSO-dc): 0.64 (m. 2H. cyclopr. CH,); 0.83 (m, 2H. cyclopr. 
CH,); 2.62 (m. IH, cyclopr. CH); 3J3 and 4.49 (AB quartet, J«18.1 Hz, 
2H. S-CH,); 5.29 (d. J^.0 Hz, IH, p-lactam-H); 5.89 (dd, J^S.O and 
M Hz, IH, ^lactam-H); 6.79 (s, IH, CH thiazol); 8.09 (s. 2H, NH); 8.35 
(s, IH. CH»N); 8.59 (s. IH. NH); 9.70 (d. j=8.0 Hz, IH, NH); 12.08 (s, 
IH. OH); 1113 (s, IH. OH). 

(300 MHz. DMSO-d«): 3.54 and 4.48 (AB quarts J=I8.1 Hz. 2H. 
S-CH,); 5.29 (d. Js«5.0 Hz. IH. P-lactam-H); 5.89 (dd. J»4.9 and 7.8 Hz. 
IH. p-lactam-H); 6.83 (s. IH. CH thiazol); 8.15 (s. 2H. NH); 839 (s. IH. 
CH=N); 9.79 (d. J=7.9 Hz, IH. NH); 11.21 (s, IH. OH); 12.15 (s. IH. 
OH); 12.44 (s, IH. OH). 

(300 MHz, DMSO-dj): 3.09 (s. 6H, N-CH,); 3J5 and 4.55 (AB quanei. 
J=18.1 Hz, 2H, S-CH,); 530 (d. J=5.0 Hz, IH. ^lactam-H); 5.89 (dd, 
J=5.0 and 7.8 Hz. IH. ^lactam-H); 6.84 (s. IH. CH thiazol); 8.07 (s. 2H. 
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NH); 8^5 (s. IH. CH^N); 9J1 (d, Js7.9 Hz. IH. NH); 11.86 (s. IH. 
OH); 12^53 (s. IH. OH). 

(300 MHz. DMSO-d«): 3.58 and 4.50 (AB quartet. Jsl8.0 Hz, 2H. 
S-Ca^, 4.90 (d. J^.4 Hz. 2H. N-CH,); 531 (d. J=;S.l Hz. IH. 
P-lactam-H); 5.90 (dd. Js5.2 and 7.8 Hz. IH. ^lactam-H); 6.84 (s. IH, 
CH diiazol); 7.6-7.8 (m, 2H, CH aromatic): 8.1-8.3 (m. IH, CH 
aromatic): 835 (s broad. IH. NH): 839 (s, IH. CHsN); 8.7-8.8 (m, 2H, 
CH aromatic); 93 (broad, IH, NH); 9.78 (d, J=7.8 Hz, IH. NH); 12.42 
(s. IH. OH); 12.49 (s. IH. OH). 

(300 MHz, DMSO-dfi): 3.57 and 4.52 (AB quartet, 1=18.0 Hz. 2H. 
S-CHa); 4.85 (d, J=6.6 Hz, 2H, N-CHj); 530 (d, Js5.0 Hz. IH. 
P-lactam-H); 5.90 (dd. J=^-0 and 7.8 Hz. IH. P-lactam-H); 6.82 (s, IH. 
CH tfaiazol); 7.9-8.1 (m. IH. CH aromatic); 838 (s. IH. C^N); 8.4-8.6 
(m. IH. CH aromatic); 8.8-8.9 (m. IH. CH aromatic); 8.9-9.0 (m, IH. CH 
aromatic); 8.7-8.8 (no. 2H. CH aromatic); 9.77 (d. J=7.9 Hz. IH. NH); 
1232 (s. IH. OH); 12.45 (s. IH. OH). 

(300 MHz. DMSO-de): 3.57 and 4.52 (AB quartet. Jsl8.1 Hz, 2H, 
S-CHj); 4.98 (d, Js6.2 Hz. 2H. N-CH^; 530 (d, J-5.0 Hz. IH, 
P-lactam-H); 5.90 (dd. J«5X) and 7.9 Hz. IH, p-lactam-H); 6.81 (s, IH. 
CH thiazol); 7.9-8.0 (m. 2H. CH aromatic); 8.40 (s. IH. CH=N); 8.8-9.0 
(m, IH. CH aromatic); 9.00 (s broad IH. NH); 9.76 (d, J»7.9 Hz, IH, 
NH); 1230 (s, IH, OH); 12J6 (s, IH. OH). 

(300 MHz, DMSO-d«): 3.68 and 4.05 (AB quartet, J=17.9 Hz, 2H, 
S-CHj); 4.19 and 4.38 (AB quartet, J=16.4 Hz, 2H. N-CHj-C=0); 5.30 (d. 
J=5.0 Hz, IH. p-lactam-H); 5.87 (dd, J=5.0 and 7.7 Hz, IH, p-lactam-H); 
6.87 (s, IH. CH tfiiazol); 7.86 (s. IH, CH=N): 9.82 (d, J=7.7 Hz. IH, 
NH); 1135 (s. IH. OH); 12.45 (s. IH. OH). 



wo 96/35692 



PCT/EP96/02023 



83 

89 (300 MHz, DMSO^: 338 and 4.64 (AB quartet, J=18.1 Hz, 2H, 
S-CH^; 529 (d, J'=4J9 Hz. IH. P-lactam-H); 5^9 (dd. 1^4.9 and 7.9 Hz. 

IH. P-lactam-H); 6.84 (s. IH. CH tfaiazol); 7.1-7.6 (m, CH aromatic): 
833 (s, IH. CHs^N); 9.78 (d. JN7.9 Hz. IH. NH); 10.03 (s. IH. NH); 

II. 86 (s. IH, OH); 1235 (s. IH. OH). 

90 (300 MHz. DMSO-d«): 3.66 and 4.70 (AB quartet. J-18.1 Hz, 2H. 
S-CH,); 534 (d. J85.0 Hz. IH. p-lactam-H); 5.92 (dd. J«5.& and 7.9 Hz, 
IH. P-lactam-H); 6.84 (s. IH, CH tfaiazol); 7.0-7.2 (m. IH. CH aromatic); 

■ 7.2-73 (m. IH. CH aromatic); 8.0-8.2 (m. 2H, CH aromatic); 8.49 (s. IH, 
CH=N); 9.79 (d. J=8.0 Hz, IH, NH); 1232 (s, IH. OH); 13.41 (s. IH, 
OH). 

91 (300 MHz, DMSO-d«^: 3.65 and 4.03 (AB quartet. J=17.8 Hz. 2H. 
S-CH,); 5.27 (d. J»4.9 Hz. IH. p-lactam-H); 5.83 (dd. Ja4.9 and 7.7 Hz. 
IH. (Mactam-H); 6.88 (s. IH. CH tfaiazol): 832 (s. IH. CH»N); 9.77 (d. 
Jb7.7 Hz. IH. NH); 11.08 («. IH. OH); 1235 (s. IH. OH). 

92 (300 MHz. DMSO-d;): 131 (s. 3H. C-CH,); 134 (s. 3H. C-CH,); 2.86 (d. 
J=4.9 Hz. 3H. N-CH^; 335 and 430 (AB quartet. Jsl8.2 Hz. 2H. 
S-CHi); 532 (d. Js5.1 Hz. IH. p-lactam-H); 5.96 (dd. J^.O and 8.2 Hz, 
IH. P-lactam-H); 6.95 (s. IH. CH thiazol); 8.03 (s broad 2H. NH); 8.18 
(s broad IH, NH); 832 (s. IH, CH=N): 9.74 (d, J«7.9 Hz, IH. NH); 
12.19 (s, IH, OH). 

93 (300 MHz, DMSO-de): 2.9 (broad. 3H. N-CHj); 334 and 430 (AB 
quartet. J=18.1 Hz. 2H. S-CHj); 5.30 (d, J=5.1 Hz, IH. P-lactam-H); 5.89 
(dd, J=5.0 and 7.8 Hz. IH. p-lactam-H); 6.83 (s. IH. CH thiazol); 8.62 (s. 
IH, CH=N); 9.79 (d. J=7.9 Hz. IH. NH); 11.98 (s. IH. OH); 12.42 (s. 
IH, OH). 

94 (300 MHz. DMSO-dJ: 339 (m broad 2H. CH,); 334 (m broad 2H. CH,); 
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2.89 (d. 1=4.6 Hz. 3H, N-CH,); 355 and 4.49 (AB quartet. J=18.0 Hz. 
2H. S-CH^; 5.30 (d. J^.O Hz. IH. P-lactam-H); S.90 (dd. J=5.0 and 
7.9 Hz. IH. P-Iactaro-H): 6.79 (s. IH. CH tfaiazol); 8.61 (s. IH. CH=N); 
9.71 (d. J=7.9 Hz, IH. NH); 11.73 (s, IH, OH); 12.10 (s. IH, OH). 

(300 MHz, DMSO-de): 2.26 (s. 3H. CHj); 3 J7 and 4.70 (AB quartet, 
J=18.0 Hz, 2H. S-CHj); 5.33 (d. J=5.0 Hz, IH, P-lactam-H); 5.93 (dd, 
Js5.0 and 7.9 Hz, IH, ^lactam-H); 6.83 (s, IH, CH tfaiazol); 8.77 (s, IH, 
CH=N); 9.80 (d, J=7.9 Hz, IH, NH); 12.40 (s, IH, OH). 

(300 MHz, DMSO^: 3.22 (m broad 4H, N-CHj); 355 and 452 (AB 
quartet, J=18.1 Hz, 2H, S-CHj); 3.85 (m broad 4H, N^Hj); 530 (d, 
J=;5.0 Hz, IH, P-lactam-H); 5.90 (dd, J=5.0 and 7.9 Hz, IH, p-lactam-H); 
6.82 (s, IH, CH tfaiazol); S5 (broad. 2H, NH); 8.65 (s. IH. CH=N); 9.76 
(d. J»7.9 Hz, IH, NH); 9.82 (s. 2H, NH); 1231 (s. IH. OH); 12.47 (s. 
1H,0H). 

(300 MHz. DMSOh1(): 3.14 (s. 6H. N-CH,); 3.64 and 3.94 (AB quartet. 
J=17.9 Hz. 2H, S-CHj); 3.68 (s 4H. N-CH,); 528 (d, J«5.0 Hz. IH, 
f^lactam-H); 5.89 (dd. JsS.0 and 7.7 Hz, IH, P-lactam-H); 6.81 (s, IH, 
CH tfaiazol); 8.64 (s, IH, CH^); 9.77 (d, J=7.7 Hz, IH. NH); 12.29 (s, 
IH, OH); 12.36 (s, IH, OH). 

(300 MHz, DMSO-dfi): 3.33 (s, 3H, N-CHj); 334 and 435 (AB quartet, 
J=183 Hz. 2H, S-CHj); 5.29 (d, J=5.0 Hz. IH. ^-lactam-H); 5.91 (dd, 
J=5.1 and 7.9 Hz, IH, p-lactam-H); 6.76 (s. IH, CH tfaiazol); 8.10 (s. IH, 
CH=N); 8.2 (s, NH); 9.67 (d, J=7.8 Hz, IH. NH); 11.92 (s, IH, OH). 

(300 MHz, DMSOA): 2.80 (s, 3H. CHj); 337 and 4.48 (AB quartet, 
J=18.1 Hz, 2a S-CHj); 5.34 (d. J=5.1 Hz. IH. P-lactam-H); 5.94 (dd, 
Js:5.1 and 7.9 Hz, IH, p-lactam-H); 6.82 (s. la CH thiazol); 835 (s. IH. 
CH=N); 9.28 (s. la NH); 9.80 (d, J=7.9 Hz, la NH); 9.90 (s. la NH); 
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1239 (s. IH. OH); 13^2 (s. IH. OH). 

(300 MHz. DMSO-d«): 3 J8 and 4.46 (AB quartet. Jsl8.1 Hz. 2H. 
S-CH^; 5.34 (d. J»5.1 Hz. IH. ^-lactam-H); 5.94 (dd, J«S.l and 7.9 Hz. 
IH. p-lactam-H); 6.82 (s. IH. CH thiazol); 8.28 (dd. and 14.8 Hz. 
IH. N-CHsN): 8.58 (s. IH. CH^^; 9.58 (d. Jsl4.8 Hz IH. NH); 9.77 
(d. J»8.0 Hz. la NH); 9.9 (d. Jo6^ Hz IH. NH); 12.29 (s. IH. OH). 

(300 MHz. DMSCVde): 3.57 and 4.48 (AB quartet. J»18.0 Hz. 2H, 
S-CHj); 3.9 (s. 3H. O-Ca^; 533 (d, J=5.1 Hz. IH, p-lactam-H); 5.92 
(dd. J^.l and 8.0 Hz. IH. ^lactam-H); 6.87 (s, IH. CH tfaiazol); 827 
(dd. J=6. 9 and 14.6 Hz. IH. N-CH=N); 8.60 (s, IH, CIt=N); 935 (d. 
J=14.4 Hz IH. NH); 9.79 (d. Js8.0 Hz. IH. NH); 9.91 (d. J^J Hz IH. 
NH). 

(300 MHz, DMSO-dc): 1.49 (s. 3H. C-CHj); IJO (s, 3H. C-CHj); 3.54 
and 4.48 (AB quartet. MiA Hz. 2H. S-CH,); 531 (d. J-4.9 Hz. IH. 
P-lactam-H); 5.97 (dd. }a4.9 and 8 Hz, IH. P-lactam-H); 6.84 (s. IH. CH 
thiazolV, 8^ (s. IH, CH^N); 9.65 (d. J«8 Hz, IH, NH); 12.06 (s, IH. 
OH). 

(300 MHz. DMSO-d6): 1^1 (s. 3H. C-CH,); 133 (s. 3H, C-CH,); 332 
and 432 (AB quartet, Jal83 Hz, 2H, S-CH,); 5.30 (d. Js5.0 Hz. IH. 
P-Iactam-H); 5.95 (dd, Js5.0 and 8.1 Hz. IH. P-lactam-H); 6.94 (s. IH, 
CH thiazol); 7.61 (s bn»d 2a NH): 8.15 (s tooad 2H. NH); 838 (s. la 
CHsN); 9.74 (d, J»8.1 Hz. la NH); 11.20 (s. la OH); 12.16 (s. la 
OH). 

(300 MHz, DMSO-dj): 1-49 (s. 3H. C-CH,); 131 (s. 3a C-CH,); 336 
and 432 (AB quanel. J=I83 Hz, 2H. S-CHj); 4.90 (d. J=63 Hz. 2H. 
CH,); 532 (d, J=5-0 Hz. IH. P-lactam-H): 5.97 (dd. J=5.0 and 8.1 Hz. 
IH, P-lactam-H); 6.91 (s. IH. CH thiazol); 7.6-7.8 (m 2H. CH aromatic); 
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8^-83 (m IH. CH anmiatic): 838 (s, IH. CHsN); 8.6-8^ (m IH, CH 
aromatic); 9.71 (d. J=S2 Hz. IH. NH); 12.48 (s. IH. OH). 

(300 MHz, DMSOd^): 0.64 (m broad 2H. CH,): 0.84 (m broad 2H. CH,); 
130 (s, 3H. C-CHj); 132 (s. 3H. C-CHj); Z61 (m broad IH. N-CH); 
333 and 433 (AB quartet, J«18.2 Hz, 2H. S-CH,); 531 (d. Js5.0 Hz, 
IH. p-lactam-H); 5.96 (dd. Js5.0 and 8.2 Hz. IH. P-lactam-H); 6.90 (s. 
IH. CH thiazol); 8.10 (s broad 2H. NH); 8.34 (s, IH. CH=N); 8.60 (s 
broad IH. NH); 9.70 (d. J=8.2 Hz, IH. NH); 12.08 (s. IH. OH). 

(300 MHz. DMSOKi«): 130 (s. 3a C-CH,); 132 (s. 3H, C-CHj); 2.87 
(broad 6H. N-CH,); 334 and 431 (AB quartet. J=18.1 Hz, 2H, S-CH,); 
533 (d. J=5.0 Hz. IH. P-lactam-H); 5.96 (dd. Js5.0 and 8.1 Hz. IH. 
P-lactam-H); 6.91 (s. IH. CH diiazol); 8.06 (s broad IH. NH); 830 (s 
broad IH. NH); 8.62 (s. IH. CH=N); 9.71 (d. J=8.4 Hz. lU, NH); 11.76 
(s. IH. OH). 

(300 MHz. DMSO-dc): 131 (s. 3H. C-CH,); 133 (s. 3H. C-CH,); 1.8-2.0 
(m. 4H. C-CH,); 1 Ji-2i) (m. 4H. N-CH,); 334 and 435 (AB quartet. 
J=18.1 Hz. 2H, S-CH,); 531 (d, J^.O Hz, IH, p-lactam-H); 5.95 (dd, 
J=5.D and 83 Hz, IH, p-Iactam-H); 6.90 (s, IH. CH diiazol); 7.70 (s 
bn>ad NH); 7.93 (s broad NH); 8.63 (s. IH. CH^N); 9.62 (d. J=8.2 Hz. 
IH. NH); 9.75 (s. IH. NH); 1 1.71 (s. IH. OH). 

(300 MHz. CDjOD): 839 (s. IH. CH=N); 6.94 (s. IH. CH); 5.95 (d. 
J=5.0 Hz. la CH); 5.29 (d. J=5.0 Hz, 1 H. CH); 4.02 (s. 3H. OCH,); 
4.34 and 3.61 (AB quartet. J=I8.0 Hz. 2H. SCH,); 2.73 (s. 3H. SCH,). 

(300 MHz. DMSO-dj): 0.64 (m broad 2H. CH^ cyclopr); 0.84 (m broad 
2H. CHi cyclopr); 2.62 (m broad IH. N-CH cyclopr); 3.54 and 431 (AB 
quartet, J=18.1 Hz, 2H, S-CHj); 4.66 (s. 2H, 0-CHj); 5.30 (d. J=5.0 Hz. 
IH. p-iactam-H); 5.93 (dd, Js5.0 and 8.1 Hz. IH. P-lactam-H); 6.93 (s. 
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IH. CH thiazol); 8.09 (broad 2H. NH); 8JS (s, IH. CHsN); 8J8 (broad. 
IH, NH); 9.77 (d, J=8.0 Hz, IH. NH); 12.04 (s, IH. OH). 

(300 MHz. DMSO-d«): 2.87 (s. 6H. N-CH,): 3 J6 and 4 JO (AB quaitet. 
J=18j0 Hz. 2H. S-CH3); 4.67 (s. 2H. O-CHj); S32 (d. J^.O Hz. IH. 
P-lactam-H); S.92 (dd. JsS.O and 8.1 Hz. IH. p-Iactam-H); 6.94 (s. IH. 
CH tliiazol): 8.1 (broad IH. NH); 8,35 (broad IH. NH); 8.63 (s. IH. 
CH»N); 9.80 (d. J-8.1 Hz. IH. NH); 11.77 (s, IH. OH). 

(300 MHz. DMSO^: 153 (broad, 4a C-CH,); 3.47 (broad, 4H. 
N-CHJ; 3J5 and 4J4 (AB quartet, J-17.9 Hz, 2H. S-CHj); 4.67 (s, 2H, 
0<3i,); 530 (d, J=5.0 Hz, IH. P-lactam-H); 5.92 (dd. J=5.0 and 7.9 Hz, 
IH, ^lactam-H); 6.94 (s. IH, CH tbiazol); 7.96 (broad 2H, NH); 8.62 (s. 

IH, CH=N); 9.79 (d, J=7.8 Hz. IH. NH); 11.72 (s. la OH). 

(300 MHz. DMSO-d«): 3.62 and 4.67 (AB quartet. J=18.I Hz. 2H. 
S-CH2); 537 (d. J-5.1 Hz. la ^lactam-H); 5.96 (dd. J^.l and 7.9 Hz. 
la P-lactam-H); 6.83 (s. la CH thiazol); 7.7-7.9 (m. la CH aromatic); 
8.1-83 (m. la CH aromatic); 8.4-8.6 (m. la CH aromatic); 8.8-8.9 (m. 
la CH aromatic); 8.97 (s. la CH=N); 9.79 (d, J=7.9 Hz, la NH); 9.85 
(s, la NH); 1037 (s, la NH); 1231 (s. la OH). 

(300 MHz. DMSO-d«): 1.1-13 (m. 2a CHj cyclopr); 1.2-1.4 (m. 2a 
CHj cyclopr); 1.9-2.0 (m. la CH, cyclopr); 334 and 4.49 (AB quartet, 
J=18.1 Hz. 2a S-CHj); 532 (d. J=5.1 Hz, la P-l"ctam-H); 5.93 (dd, 
J=S.l and 8.0 Hz. IH. p-lactam-H); 6.76 (s. la CH thiazol); 839 (s. IH. 
CH=N); 9.07 (s. IH. NH); 9.23 (s. IH. NH); 9.67 (d, J=8.0 Hz. IH, NH); 

II. 92 (s. la OH); 13.27 (s. la OH). 

(300 MHz, bMSO-d«): 139 (broad, 6H. C-CH,); 333 (broad 4H, N-CHj): 
3.6 and 432 (AB quartet. J=18.4 Hz. 2H. S-CH,); 5.29 (d. J=5.0 Hz. IH. 
P-laciam-H); 5.89 (dd. J-5.0 and 7.6 Hz. I a ^lactam-H): 6.82 (s. IH. 
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CH tliiazol): 8.16 (s 2H. NH); 8.60 (s. IH. CH=N); 9.75 (d. J-7.6 Hz. 
IH. NH); 11.94 (s. IH. OH); 1230 (s, IH, OH). 



1 15 (300 MHz. DMSO-de): 3 J and 4.53 (AB quaitet. 1=17.9 Hz. 2H. S-CH,); 
3.4-3.7 (m. 8H. N-CHj); 531 (d. 1=5.0 Hz, IH. p-lactam-H); 5.90 (dd, 
J=5.0 and 7.9 Hz. IH. p-lactam-H); 6.82 (s, IH. CH diiazol); 8.08 (s. IH. 
CH=0); 8.38 (broad 2H, NH); 8.62 (s. IH. CH=N); 9.75 (d, 1=7.9 Hz. 
IH. NH); 12.18 (s, IH, OH); 12.28 (s. IH, OH). 

116 (300 MHz, DMSO-di/DjO): 2.81 (s. 6H, N-CH,); 2.92 (s. 3H, C=N-CH3); 
3.54 and 4J8 (AB quartet, J=18.1 Hz, 2H, S-CH,); 3.6 (broad. 2H, 
N-CHj); 3.97 (broad. 2H, N-CH,); 530 (d. J=4.8 Hz, IH. p-lactam-H); 
5.90 (d. J=4.8 Hz. IH, P-lactam-H); 6.81 (s. IH. CH diiazol); 8.55 (s. IH. 
CH=N). 



117 (300 MHz. DMSOd^O): 2.91 (s, 3H. CsN-CH,); 3.19 (s. 9H. N-CH,); 
3.29 (broad. 2H. N-CH,); 3.56 and 4.48 (AB quartet. J=18.1 Hz. 2H. 
S-CHj); 3.82 (broad. 2H. N-CHj); 531 (d, J^.O Hz. IH. P-lactam-H); 
5.90 (d. J=^.0 Hz. IH. P-lactanv-H); 6.84 (s. IH. CH diiazol); 8.56 (s. IH. 
CH=N). 

1 18 (300 MHz. DMSO-de): 3.61 and 439 (AB quartet. J=18.0 Hz. 2H. 
S-CHj); 535 (d. J=5.1 Hz. IH. P-lactam-H); 539.(dd. J=5.1 and 7.9 Hz. 
IH, P-lactam-H); 6.82 (s, IH, CH thiazol); 6.9-7.1 (m, IH, CH aromatic); 
7.2-7.4 (m, 2H, CH aromatic); 8.74 (s, IH, CH=N); 931 (s IH. NH/OH); 
9.76 (s IH, NH/OH); 9.78 (d, J=7.9 Hz, IH, NH); 12.25 (s, IH, OH); 
13.03 (s, IH, OH). 

1 19 (300 MHz, DMSO-dj): 2.30 (s. 3H, C-CHj); 339 and 437 (AB quartet, 
J=18.1 Hz. 2H, S-CH^; 3.67 (s. 3a N-CH,); 5.34 (d, J=5.1 Hz, IH. 
p-lactam-H); 5.94 (dd, J=5.1 and 8.0 Hz. IH, P-lactam-H); 6.13 (d. 
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J=3.9 Hz IH, CH Pyrrol); 6.77 (s, IH, CH thiazol); 6.86 (d, J=3.9 Hz IH, 
CH Pyirol); 8.66 (s. IH. CH=N); 9.25 (s IH, NH); 9.46 (s IH, NH); 9.70 
(d, Jb8.0 Hz. IH. NH): 11.96 (s, IH. OH); 12.90 (s. IH. OH). 

120 (300 MHz. DMSO-de): 3.71 and 4.12 (AB quartet. Jsl7:9 Hz. 2H. 
S^O^; 532 (d. Js5.1 Hz. IH. ^lactam-H); 5.91 (dd. 1^5.0 and 7.9 Hz. 
IH, p-lactam-H): 6.84 (s, IH. CH ihiazol); 7.9-8.0 (m. 2H, CH aromatic); 
SJ66 (s. IH. CHs:N); 8.8-8.9 (m. 2H. CH aromatic); 8.8 (broad IH. NH); 
9.76 (d. J=8.0 Hz. IH. NH); 12.17 (s, IH. OH); 1237 (s, IH. OH). 

121 (300 MHz. DMSO^: 3.22 (s, 6H. N-CH,); 3.54 and 4.55 (AB quartet. 
J=18.5 Hz, 2H. S-CHj); 3.6 (broad. 4H, N-CHj); 4.0 (broad, 4H. N-CH^; 
530 (d. Js5.0 Hz. IH. p-lactam-H); 5.91 (dd. J=5.0 and 7.9 Hz, IH, 
P-Iactam-H); 6.82 (s, IH. CH tfaiazol); 8.73 (s. IH. d^N); 9.75 (d. 
J=7.6 Hz. IH. NH): 1230 (s. IH. OH); 12.76 (s. IH. OH). 

122 (300 MHz. DMSO^. 2.76 (s. 3H. N-CH,); 3.1-33 (broad. 2H. N-CH,); 
3.4-3.6 (broad. 2H. N-CH,); 33-3.7 (broad. 2H. N-CH,); 335 and 433 
(AB quartet. Jsl8.1 Hz. 2H. S-CH,): 4.2-4.4 (broad, 2H. N-CH,); 531 (d. 
J=5.0 Hz. IH. p-lactam-H); 5.90 (dd. 1=5.0 and 7.8 Hz. IH. P-lactam-H); 
6.82 (s. IH. CH diiazol); 8.66 (s. IH. CH=N); 9.77 (d. J=7.8 Hz. IH. 
NH): 11.74 (s, IH. NH): 1236 (s. IH, OH); 1236 (s, IH, OH). 

123 (300 MHz. DMSO-d«): 2.90 (d. 1=4.7 Hz 3H, N-CH,); 334 (s. 3H. 
N-CH,); 335 and 439 (AB quartet, J=18.1 Hz. 2H, S-CHj); 5.30 (d, 
J=^.0 Hz, IH. P-lactam-H); 5.91 (dd, J=5.0 and 7.9 Hz, IH, ^lactam-H); 
6.81 (s, IH, CH thiazol); 8.09 (s. IK CH=N); 8.25 (s. 2H. NH); 837 (s. 
la NH); 9.72 (d, J=7.9 Hz, IH. NH); 12.14 (s. la OH). 

124 (300 MHz, DMSO-di): 2.81 (d. J=43 Hz 6a N-CH,); 3.2-3.4 (m broad 
2a N-CHj); 336 and 435 (AB quartet, J=18.0 Hz. 2a S-CHj); 3.7-3.9 
(m broad 2H. N-CH,); 5.30 (d. J=4.9 Hz. IH. ^laciam-H); 5.9 (dd. J=4.9 
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and 7^ Hz. IH. p-lactam-H); 6:82 (s, IH. CH tfaiazol); S3 (broad. NH); 
8.38 (s, IH, CH=N); 8.47 (broad. NH); 9.76 (d, J=7.9 Hz, IH, NH); 
10.84 (s. IH. NH); 1231 (s. 2H. OH). 

(300 MHz. DMSO^: 2.82 (d. J=4.5 Hz 6H. N-CH3); 3.2-33 (m broad 
2H. N-CHj); 3.40 (s. 3H. N-CH3); 3.56 and 4.73 (AB quartet. J=18.3 Hz, 
2H, S-CHj); 3.8-3.9 (m broad 2H. N-CHj); 5.29 (d. J=5.0 Hz. IH. 
P-lactam-H); 5.91 (dd. J=5.0 and 7.8 Hz, IH, p-lactam-H); 6.82 (s, IH. 
CH Ihiazol); 8.11 (s, IH, CH=N); 8.68 (s, 2H, NH); 8.74 (m broad IH, 
NH); 9.77 (d. J=7.9 Hz, IH. NH); 10.91 (s. IH. OH); 12.32 (s, IH, OH). 

(300 MHz. DMSO^s): 3.60 and 456 (AB quartet. J=18.1 Hz. 2H, 
S-CHj); 532 (d, J^sS.O Hz. IH, ^lactam-H); 5.92 (dd, J=5.0 and 7.9 Hz, 
IH, P-lactanwH); 6.83 (s, IH, CH thiazol); 6.8-6.9 (m, IH, CH aromatic); 
7.1-7.2 (m. IH, CH aromatic); 73-7.4 (m. IH, CH aromatic); 8.23 (s, IH. 
CH=N); 837 ( 2H. NH/OH); 831 (s, IH, CH=N); 9.78 (d. J=7.9 Hz. IH. 
NH); 12.27 (s, IH, OH). 

(300 MHz, DMSO^le): 333 and 4.49 (AB quartet. J»18.1 Hz. 2H. 
S-CH^; 5.29 (d. Js5.0 Hz. IH. P-lactam-H); 539 (dd. J=5.0 and 7.9 Hz. 
IH. ^lactam-H); 6.79 (s. IH. CH tfaiazol); 7.93 (broad. 2H. NH); 837 
(broad. IH. CHsN); 9.73 (d. J-7.8 Hz, IH, NH); 12.15 (s. IH, OH). 

(300 MHz, DMSO-de): 3.25 (broad. 4H, N-CH^; 331 (s. 3H, N-CH^; 
3.62 and 4.27 (AB quartet, J=18.0 Hz, 2H, S-CH,); 3.74 (bnwd, 4H, 
N-CHj); 530 (d, J=5.0 Hz, IH, P-Iactam-H); 5.89 (dd, J=4.9 and 7.9 Hz, 
IH. P-lactam-H); 6.79 (s, lU, CH thiazol); 8.11 (s, IH, CH=N); 9.03 
(broad, IH NH); 931 (broad, IH. NH); 9.67 (d, J=7.9 Hz, IH, NH); 9.87 
(s, 2H, NH); 12.07 (s, IH, OH). 

(300 MHz. DMSO-d«): 0,70 (m; 4H. -CH^-CHr); 3,05 (m, IH); 331 and 
4,49 (AB quartet, J=18 Hz, 2H. SCH,); 438 (s. 3H. 0-CHj); 5,24 (d. 
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J=4.9 HZ.1H. B-lactam-H): 5,84 (dd. J=7.9 Hz and 4.9 Hz. IH. B-lactam- 
H); 6.86 (s. lU. thiazolyl-H); 8.19 (d. 1^3.9 Hz. IH); 8.21(s. IH. CH^N); 
9.72 (d. Js8.0 Hz. IH. NH);11.S8 (s. IH). 

130 (300 MHz. CDjCN + D2O): 1.26 (t, Js? Hz. 3H): 1.68 (sextet. J-7 Hz. 
2H); 1.93 (quintet. J«7 Hz. 2H); 3.93 (t. 1^7.1 Hz. 2H): 3.95 (s. 3H. O- 
CH,): 3.98 and 4.57 (AB qiuntet. J»18 Hz. 2H. SCH^, 5JS9 (d. 1=4.9 Hz. 
IH. B-lactam-H); 6.18 (d. 1=4.9 Hz, IH. B-lactam-H); 7.40 (s. IH. 
thiazolyl-H); 8.63 (s. IH. CHsN). 

131 (300 MHz. DjO): 0.74 (m. 2H); 0.88 (m. 2H); 2.58 and 238 (two stngu- 
lets. 3H. SCHj); 2.68 (m. IH); 3.45 and 3.94 (AB-system. broad. 2H. 
SCH,); 3.95 (s, 3H. CKH3); 5.23 (d. J=4.7 Hz. IH, B-lactam-H); 5,75 (d, 
J=4.7 Hz. IH. B-lactam-H); 7.03 (s. IH. thiazolyl-H); 836 (s. broad. IH. 

132 (300 MHz. Dfiy. 032 (t. Js73 Hz. 3H); 139 (sextet. J»7 Hz. 2H); 136 
(quintet. J»7 Hz. 2H); 2.61 and 2.46 (two singulets. 3H. SCH,); 3.46 (t. 
Js7.1 Hz. 2Hy, 335 and 4.01 (AB quaitet. J«18 Hz. 2H. SCH,); 3.98 (s. 
3H. 0-CH,); 535 (d. J=4.9 Hz. IH. B-lactam-H); 5.78 (d. J»4.9 Hz. IH. 
B-lactam-H); 7.05 (s. IH. diiazolyl-H); 839 (s. IH. CH=N). 

133 (300 MHz. DMSO-dt): 2.68 (m. 2H); 3,73 (m. 2H); 337 and 433 (AB 
quaitet. J=I8 Hz. 2H. SCHj); 3.96 (s. 3H. O-CH,); 539 (d, J=4,9 Hz, IH, 
B-lactam-H); 8,48 (dd, J=8 Hz and Js4.9 Hz. IH. B-lactam-H); 6,91 (s. 
IH, thiazolyl-H); 834 (s, IH, CH=N); 930 (s, IH); 9,90 (d, J=8,0 Hz, 
IHNH). 

134 (300 MHz. DMS0-d4+ DjO): 0.68 (m, 2H); 0.84 (m. 2H); 2.91 (m. IH); 
3.62 and 432 (AB quaneu J=I8 Hz. 2H. SCHj); 538 (d. J=4.9 Hz, IH. 
B-lactam-H); 5.85 (d. J=4.8 Hz. IH. B-lactam-H); 7.06 (s. IH. thiazolyl- 
H): 833 (s. IH. CH=N). 
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135 (300 MHz, DMSOKle): 0,89 (t, J=7 Hz. 3H); U9 (sextet, J=7 Hz, 2H); 

I, 54 (quintet, J=7 Hz, 2H); 3,51 and 4,47 (AB quaitet, J=18 Hz. 2H. 
SC3Ij); 3,52 (m. 2H); 5,24 (d. Ja4,8 Hz. IH, B-lactam-H); 5.85 (dd. 
Jb7,9 Hz and 4,8 Hz. IH, ft-lactaohH); 6.69 (s, IH. tfaiazolyl-H); 8,21 (s, 
IH, ai=N): 8,47 (m. IH); 9,55 (d, J=7,9 Hz. IH. NH); 11.44 (s. IH); 

II, 54 (s,lH). 



136 (300 MHz, DMSOhU: 2,77 (s^H. NCH,); 3,0-3^ (m, 4H); 335-3.6 (m, 
4H); 3,63 and 4,03 (AB quaitet, J=18 Hz. 2H, SCHj); 3,95 (s, 3H, 
OCH,); 5,26 (d, J=4,9 Hz. IH, 6-lactam-H); 5,84 (dd, J=7,9 Hz and J=4.9 
Hz, IH. B-lactam-H); 6,85 (s. IH. thiazolyl-H); 8,40 (s, IH, CH=N); 9,69 
(d. J=8.0 Hz, IH. NH); 1 1.67 (s. IH). 

137 (300 MHz, DMSO-de): 3 J9 and 4.54 (AB quaitet. j = 18.2 Hz, 2H. 
say; 3.66 (d, J » 4 Hz, 3 H. NHCHs); 3.95 (s, 3 H, OCR^; 526 (d, J 
s 5 Hz. 1 H. B-lactam-H); 5.85 (dd. J s 5 Hz and 8 Hz. B-lactam-H); 
6.95 (s. 1 a thiazolyl-H); 7.96 (s. 1 H. CH^^; 8.4 (d, J = 4 Hz, 
NHCHj); 9 A4 (d. J = 8 Hz, NH). 

138 (300 MHz, DMSO-de): 1.43 (s, 9H. -00(013)3); 3.62 and 4.02 (AB 
quartet, J = 17.8 Hz, 2H, SCHj); 5.25 (d, J = 4.9 Hz, IH. p-lactam-H); 
5.83 (dd. J - 4.9 and 8.0 Hz. IH. P-lactam-H); 6.93 (s, IH. tbiazolyl-H); 
8.20 (s, IH. CH=N); 9.69 (d. J = 8.0 Hz. IH. NH). 

139 (300 MHz. DMSO-d^): 3.21 (broad singulet, 4 H); 3.89 (broad singulet. 4 
H); 330 and 4.53 (AB quartet, J = 18.1 Hz, 2H. SCHi); 5.27 (d. J = 5 
Hz. 1 a B-lactam-H); 5.77 (d, J = 58 Hz. 2H, -CHjF); 5.90 (dd. J = 5 Hz 
and 8.2 Hz. B-lactam-H); 8.66 (s. 1 H. CH=N); 9.85 (d, J = 8.2 Hz. NH). 



140 



(300 MHZ. DMSO-d«): 1.02 (I, J=7.4 Hz, 3H. C-CHj); 2.32 (qd. J=7.4 
and 7.5 Hz. 2H. C=C-CHj-C); 3.52 and 4.15 (AB. J=17.7 Hz. 2H. S- 
CH,); 5.17 (d. J=5.2 Hz, IH. p-lactam-H); 5.73 (dd. J=5.2 and 8.8 Hz, 
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IH. P-lactam-H); 6.48 (s. IH. CH tfaiazol); 6.61 (t. J=75 Hz. IH. 

OCH-C); 8.93 (s. IH. CH=N): 9.14 (d. J=8.8 Hz. IH. NH). 

(90 MHz. DMSO-dc): 2.3 (s. 3 H. CH,): 1.8 to 2.1 (m. 1 H): 3.95 (s. 2H. 
SCH,); 35 (s. 3 H. O-CH,); S3S (d. J = S Hz. 1 H. B-lactam-H); S.9 (dd. 
J » S Hz and 8 Hz. B-lactam-H); 6.95 (s. 1 H. thiazolyl-H); 8.65 (s. 1 H. 
CHsN): 9.9 (d. J B 8 Hz. NH). 

(90 MHz. DMSO-d«): 23 (s. 3 H. tfaiazolyl-CH^; AJO (s. 3 H. O-CH,): 
3.75 and 4.3 (AB quartet. J = 18 Hz. 2H. SCH,); 5.4 (d. J = 5 Hz. 1 H. 
B-lactano-H); 5.95 (dd. J = 5 Hz and 8 Hz, B-lactam-H); 6.7 (s. 1 H. 
thiazolyl-H); 7.05 (s. 1 H. diiazolyl-H); SJ55 (s. 1 H. CH=N); 9.95 (d. J = 
8HZ.NH). 

(90 MHz. DMSO-de): 2.25 (s. 3 H. tfaiazolyl-CHj); 3.60 (s. 3 H, N-CH,); 
3.7 and 4.15 (AB quartet. J = 18 Hz. 2H. SCHj); 3.95 (s. 3 H. O-CH,); 
535 (d. J = 5 Hz. 1 H. B-lactam-H); 5.85(dd.J = 5Hzand8Hz.B- 
lactam-H); 6.7 (s. 1 H. ttiiazolyl-H); 7.02 (s. 1 H. diiazolyl-H); 8.15 (s. 1 
a CH»N): 9.95 (d. J s 8 Hz. NH). 

(300 MHz. DMSO^: 2.83 (d. 3H. NCH,); 3.55 and 4.23 (AB quartet. J 
» 19.8 Hz. 2H. SCHj); 3A4 (s. 3H. sN-OCH,); 5.21 (d. J = SJ Hz. IH. 
B-lactam-H); 5.70 (dd. J = 5 J Hz and 9 Hz. B-lactam-H); 6.77 (s. IH. 
tfaiazolyl-H); 9.28 (s. 1 H. CH=N); 9.63 (d. J » 9 Hz. IH. NH). 

(300 MHz. DMSO-de): 

Diastercomer A: 1.25 (d, J = 6 Hz, 3H); 1.24 (d, J = 6 Hz, 3H); 1.53 (d. 
J = 5.4 Hz. 3H. -0(CH,)CH-0-): 2.9 (d. J = 4.9 Hz. 3H. NCH,); 3.62 
and 4.61 (AB quartet. J = 183 Hz. 2H. SCH,); 3.94 (s. 3H, =N-CX:H,); 
4.75 to 4.84 (m, 1 H. -0-CH(CH,),); 5.34 (d, J = 5 Hz, IH. B-lactam-H); 
5.94 (dd, J = 5 Hz and 7.8 Hz, B-lactam-H); 6.9 (q. J = 5.3 Hz, 1 H. - 
0(CH,X:H-0-); 6.92 (s, I H. thiazolyl-H); 83 (s, 1 H. CH=N); 9.96 (d. J 
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B 7^ Hz. IH. NH). 

Diasteieomer B: 1^ (d. J » 6 Hz. 3H): m (d. J = 6 Hz. 3H); IJl (d. J 
= 5^ Hz, 3H. -0(Ciij)CH-0-): 2.9 (d, J » 4.9 Hz. 3H, NCHj); 3.60 and 
4.65 (AB quaitet. J - 183 Hz, 2H. SCH,); 3.93 (s, 3H, sN-OCH,); 4.75 
to 4.84 (m, 1 H, -0-CIi(CHj)j); 530 (d, J = 5 Hz, IH, B-lactam-H); 6.04 
(dd, J = 5 Hz and 7.6 Hz, fi-lactam-H); 6.8 (q, J = 53, 1 B,-0{Ca^)CBr 
0-); 6.92 (s, 1 H. Ihiazolyl-H); 8.14 (s, 1 H, CH=N); 9.95 (d. J = 7.6 Hz, 
1H.NH). 

146 (300 MHz, DMSO-de): 

Diasteieomer A: 1.25 (d, J = 6 Hz, 6H); IJO (d, J = 5.4 Hz, 3H, - 
0(CH3)CH-0-); 2.18 (s, 3H, CHjCO); 3.76 and 4.48 (AB quartet, J = 
17.9 Hz, 2H, SCHj); 4.7 to 4.9 (m, 1 H, -O-CaKCHj)^); 531(d, J = 4.8 
Hz, IH, B-lactam-H); 5.88 (dd, J = 4.8 Hz and 7.6 Hz, B-lactam-H); 
6.87 (q. J = 53 Hz, 1 H, -0(CHj)CIi-0-); 7.1 (s, 1 H, thiazolyl-H); 8.28 
(s, 1 H, CH=N); 9.93 (d. J = 7.6 Hz, IH, NH). 
Diasteieomer B: 1.23 (d. J « 6 Hz. 6H); 1.49 (d. J = 5.4 Hz. 3H. - 
0(CH})CH-0-); 2.17 (s. 3H. CH3CX)): 3.70 and 438 (AB quaitet. J s 18 
Hz, 2H. SCHj); 4.7 to 4.9 (m. 1 H, -O^dCH^: 5.28 (d, J = 4.8 Hz. 
IH. B-lactam-H); 5.83 (dd. J =4.8 Hz and 7.6 Hz. B:lactam-H):6.80 (q. 
J = 5.2, 1 H,-0(CH3)CH-0-); 7.1 (s, 1 H, tiuazolyl-H); 8.18 (s. 1 H, 
CH=0); 9.91 (d, J = 7.6 Hz, IH. NH). 

147 (300 MHz, DMSO-de ) 

Diasteieomer A: 1.26 (d, J » 6.2 Hz. 6H); 133 (d, J » 5 Hz, 3H, - 
0(CH3)CH-0-); 2.29 (s. 6H. 2 aiyl-CHj); 3.60 and 434 (AB quaitet, J = 
183 Hz, 2H. SCHj); 4.75 to 4.84 (m. 1 H. -0-CH(CH,)j); 5.34 (d, J = 5 
Hz, IH. B-lactam-H); 5.97 (dd, J = 5 Hz and 7.7 Hz. B-lactam-H); 6.91 
(q, J = 53 Hz, 1 H. -O(CHj)CH-O-); 6.92 (s, 1 H, thiazoIyl-H); 7.12 and 
7.49 (AB quartet. J = 8 Hz, 2 x 4 aromatic-H); 8.34 (s, 1 H, CH=N); 9.69 
(d, J = 7.7 Hz, 1H,NH). 

Diasteieomer B: 1.24 (d, J = 62 Hz. 6H); 132 (d. J s 53 Hz, 3H. • 
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0(CH3)CH-0-); 2^9 (3. 6 H, 2 Aiyl-CHj); 3^9 and 4^1 (AB quartet, J 
= 18.4 Hz. 2H. soy; 4.75 to 4.84 (m. 1 H. -O-CSiOi^; 531 (d, J = 
S Hz. IH. fi-lactam-H): 5.93 (dd. J s 5 Hz and 7.7 Hz. fi-Iactam-H); 6.83 
(q. J = 53. 1 H.-0(CH3)CH-0-): 6.84 (s. 1 H. tfaiazolyl-H); 7.12 and 7.49 
(AB quartet. J = 8 Hz, 2 x 4 aiomatic-H); 8.24 (s, 1 H. CHsN); 9.69 (d. J 
s 7.7 Hz, IH, NH). 

A) a) (DjO + DQ): 3.62 (AB quartet, J=16Hz,2H.S-CH^; 5.10 (2d, J=5Hz, 
2H, fi-lactam-H); 6.20 (s, broad, IH, O-CH-O). 

A) c) (DMSO-d«): 3.55 and 3.73 (AB quartet, J=18Hz) rcsp. 3.70 (s), (2H. 

S-CHj): 3.87 (s, 3H, N-O-CH3), 5.11 (d, J=5H2. B-lactam-H); 5.87 (m, 
IH. B-lactam-H); 6.20 rcsp. 6.26 (s, IH. O-CH-O); 6.77 rcsp. 6.78 (s, IH, 
thiazolyl-H):7.27-735 (m, 15H. Ar-H); 9.6 (s, broad. IH, NH-tbiazolyl); 
9.72 rcsp. 9.74 (d, J»8Hz. IH. NH). 

A) d) (PUSO-d^. 3.58 and 3.76 (AB quartet. J»18Hz) rcsp. 3.72 (s). (2H. 

SjCO^, 3.88 (s. 3H. N-O-CH,). 5.15 (d. Js5Hz. B-Iactam-H); 5.94 (dd. 
Js8Hz and 5Hz, IH, fi-lactam-H); 6.21 resp. 6.28 (s. IH, 0<3I-0); 6.81 
lesp. 6.82 (s. IH. thiazolyl-H); 9.77 resp. 9.78 (d. J=8Hz. IH. NH). 

B) c) (CDOj): 3.2- 3,5 (m. 2H. S-CHj); 5j05 (d. Js5Hz. fi-lactam-H); 6.0 (dd. 

5 and 8Hz. IH. fi-lactam-H); 6.4 (s. IH. O-CH-O); 7-7.4 (m. 30a 
Ar-H). 

B) d) (DMSO-d«): 3.72 (m. 2H, S-CHj); 5.15 (d. J=5Hz, B-lactam-H); 5.95 

(dd.J=8Hz and 5Hz. IH. B-lactam-H); 6.3 (broad s. IH. O-CH-O); 6.8 (s. 
IH, thiazolyl-H); 9.75 (dJ=8Hz, IH. NH). 

C) (300 MHz. DMSO-de): 3.55 and 3.77 (AB quartet, J=18Hz) resp. 3.71 (s). 
(2H. S-CHj); 5.14(d,J=5Hz. B-lactam-H); 5.97 (m. 1 a B-laciam-H); 5.79 
(d. J=55 Hz. 2H. -CHjF); 620 resp. 6.27 (s. IH. O-CH-O); 9.81 resp. 9.84 
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(d. J=gHz. IH. NH). 

D) (300 MHz. DMSO^: 2J20 lesp. 221 (s. 3H. 0=C-CH,); 3.63 and 3.80 (AB 
quartet, J-H Hz) resp. 3.76 (s) (2H. S-CH,): 5.20 (d. JsSHz. IH. B-lactam- 
H): 6.00 (dd. JsSHz and 5Hz. IH. B-lactam-H); 6.23 lesp. 6.29 (s. IH. O- 
CH-O); 7.16 resp- 7.17 (s, IH. CH thiazol); 10.04 resp. 10.05 (d. J=8Hz. IH. 
NH). 

E) (300 MHz. DMSO-dc): 3 J8 and 3.79 (AB quartet. J=18.2Hz) resp. 3.75 (s) 
(2H. S-CHj); 5.17 (d. J=5Hz. IH. B-lactam-H); 5.94 (dd. J=8Hz and 5Hz. 
IH, B-lactam-H); 6.21 resp. 6.28 (s, IH, O-CH-O); 6.85 resp. 6.86 (s, IH. 
CH thiazol); 9.74 (d, J=8Hz, IH, NH); 1238 (s. IH. OH). 

F) c) (300 MHz. DMSO-d«): 1.4 (2s. 6H, C-(C31^', 15 (s, 9H, C-(Ca^,3.6 and 

3.7 (AB quartet, J=18 Hz) resp. 3,7 (s) (2H, S-CHj); 5.2 (d, J=5Hz, IH, B- 
lactam-H); 5.9 (dd, J=8Hz and 5Hz, IH, B-lactam-H); 6,2 resp. 63 (s, IH, 
O-CH-O); 6.8 (s, IH, CH thiazol); 7.2-7.5 (m, 15H, CH aromatic); 9.6 (d, 
J=8Hz, IH, NH). 

F) d) (300 MHz, DMSO-dfi): 1.48 resp. 1.50 (s, 6H, ^(CHj),); 3.60 and 3.77 (AB 

quartet, J=18 Hz) resp. 3.74 (s) (2H, S-CH,); 5.19 (d, JsS.2Hz, IH, B-lac- 
tam-H); 6,01 (dd. J«8.5Hz and 5.2Hz. IH. B-lactam-H); 6.23 resp. 6.29 (s. 
IH. O-CH-O); 6.87 resp. 6.88 (s. IH. CH thiazol); 9.67 (d. J=8JHz. IH, 
NH). 

G) (300 MHz, DMSO-df): 1.00 (t. J=7J Hz, 3H. C-CHj); 1.47 (s, 9H,0-C(- 
CHj),); 2.27 (qd, J=7.5 Hz, 2H, C=C-CHj-C); 3SJ and 3.74 (AB 
quartet, Jsl83 Hz) resp. 3.73 (s) (2H, S-CH,); 5.11 (d. 3=5.1 Hz. IH, 
lactam-H); 5.88 (dd, Js8.5 Hz and 5.1 Hz, IH, P-lactam-H); 6,22 resp. 
6,26 (s, IH. O-CH-O); 6.56 (t, J=7.5 Hz, IH. C=CH-C); 7.05 (s. IH. CH 
thiazol); 8.80 resp. 8.81 (d, J=8.4 Hz, IH. NH). 
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H) a) (300 MHz, DMSO-d^): 2.7 (s, 3H, S-CH3); 33-3.6 (m. 4H, N-CH^; 3.7- 
3.8 (m. 2H, N-CHj); 3.8-3.9 (m, 2H, N-CH,); 8.1 (s, IH. CH=0): 9.6 
(broad. 2H, NH). 

H) b) (300 MHz. DMSO-de): 3.42 (s. 4H. N-CH,); 3.4-3.6 (m. 4H. N-CH,): 4.8 
(broad. 2H. NH); 7.9 (broad. 2H. NH); 8.1 (s. IH. CH=0); 9J (broad. 
1H.NH). 

H) c) (300 MHz. DMSO-d«): 3.1-3.2 (s. 4H. N-CH^; 3.7-3.8 (m. 4H. N-CH,); 

4.8 (broad. 2H. NH); 8.0 (broad. 2H. NH); 9.6 (broad. IH. NH); 10.0 
(broad. 2H. NH). 

I) (90 MHz, DjO): 1.2 i^m (t. 3H); 1.9 - 2.1 ppm (m, 4H); 33 - 3,7 ppm 
(111.6H). 

J) (90 MHz, DMSO-dj): 2,9 ppm (d, J = 5 Hz, 3H. NCHj). 3,4 - 3.8 ppm 

(m. 8H). 7.5S ppm (broad quaitet. 1 H. NH). 

K) (90 MHz. D2O): U ppm (s. 9H). 

L) (90 MHz. DMSO-d« + D2O): 2.8 ppm (s, 3H, NCH,); 3,4 - 3.65 ppm 

(m,4H);4.0 - 4.4 pinii (m. 4H). 

M) (300 MHz. DMSO-d«): 2-74 (s. 3H. C=N-CHj); 3.15 (s, 9H, N(CH3)j); 

3.49 (m broad. 2H. N-CH,); 3.64 (m broad, 2H. N-CH,); 4.8 (broad. 2H. 
NH); 7.8 (broad, 3H. NH). 

N) (90 MHz. DMSO-d,): 2,85 ppm (s. 3H, NCH,); 3,2 - 3.65 ppm (m, 8H): 

8.1 ppm (s, IH. CH=0). 
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O) (90 MHz, DMSO-d^ + DjO): 2,85 ppm (s, 3H, NCH3); 3,2 - 3,5 ppm 

(m, 4H); 3,5 -3,9 ppm (m, 4H). 

P) (300 MHz, DjO): 2.84 (s, 3H. N-CHj); 33-3.4 (m, 2H, N-CHj); 3.7-3.8 

(m, 2H, N-CH2). 

Q) a) (90 MHz, DMSO-d«): 2,65 ppm (s, 3H, S-CHj); 335 ppm (s, 6H, 

NCH3),); 3,65 - 4,0 ppm (m. 4H): 4,0 - 43 ppm (m. 4H), 9,45 ppm 
(broad singulet, IH, NH). 

Q)b) (90 MHz, DMSO-d«): 33 ppm (s. 6H, NCH,),); 3,5 - 3,8 ppm (m, 4H); 
3,8 • 4,2 ppm (m. 4K). 

R)a) (90 MHz, DMSO-<y: 2,55 ppm (s, 3H, SCH3); 3,45 ppm (s, 3H. 
NCHj). 

R)b) (90 MHz, DMSO-dj): 3.15 ppm (s, 3H, NCH3); 3,2 - 3,28 ppm (m, 2H); 
3,28 - 335 ppm (m, 2H); 3,4 - 3,55 ppm (m, 4H); 5,18 ppm (broad 
singulet, 2H); 8,05 (s, IH. -CH=0); 8,1 - 83 (broad singulet, 2H). 

R) c) (300 MHz, DMSO-d«): 3,16 ppm (m, 3 + 4 H); 3,63 ppm (m. 4H); 6.7 
ppm (broad singulet, SH); 8,5 (broad singulet. IH); 10.0 ppm (broad 
singulet. 2H). 

S) (300 MHz, DMSO d^): 2J5 (s. 2H. N-CHj); 5.92 (s. 2H, NH). 

T) (300 MHz, DMSO dj): 0.5 (m, 2H, CHj): 0.7-0.8 (m, 2H. CHj); 2.4-2 J 

(m, IH. N-CH); 4.7 (broad. 2H, NH); 7.5 (broad. 2H. NH); 8.2 (broad, 
IH. NH); 8.9 (broad. IH. NH). 

U) (300 MHz, DMSO d«): 2.7 (s. 3H, N-CH,); 4.7 (broad, 2a NH); 7.7 
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(broad. IH. NH); 9^ (broad. IH. NH/OH); 9.8 (broad, IH. NH/OH). 

V) (300 MHz, DMSO d«): 2.79 (d, J=4.8Hz 6H, N(CHj)^; 3.20 (s. 3H, N- 

CHj); 3.2 (m, 2H. N-CHj); 3.6 (m, 2H, N-CHj); 4.7 (veiy broad, 2H, 
NH); 7.7 (broad. 2H, NH); 10.4 (broad, IH, NH). 

W) (300 MHz. DjO): 6.75^.85 (m. IH. CH aromatic); 6.9-7.0 (m. IH, CH 

aimnatic); 7.1-7.15 (m. IH, CH aromatic): 7.7 (s. IH. CH=N). 

X) (300 MHz. DjO): 2.0 (m. IH); 2.47. 235 (s. s, together 3H, -SCH,): 0.84 
(m. 2H); 0.69 (m, 2H). 

Y) (300 MHz, D2O): 336 (t. J=7 Hz. 2H); 231. 2.43 (s, s. together 3H. - 

SCHj); 135 (quintet. J=7 Hz, 2H); 1,29 (sextet, J=7 Hz, 2H); 0,85 (t, J=7 
HZ.3H). 

Z) (90 MHz. DMSO-de): 3,65 ppm (s. 3H, NCH3). 

AA) a) (300 MHz, DMSO d^): 2.19 (s, 3H, C-CHj); 3.84 (s, 3H. N-CH,); 5.84 (d. 
Js3.8Hz la C=CH); 638 (d. J=3.8Hz IHz. C=CH); 8.76 (s. IH. NH); 
8.93 (s, la NH). 

AA) b) (300 MHz. DMSO dj): 2.3 (s. 3a C-CH,); 2.75 (s. 3a S-CH,); 3.65 (s. 

3a N-CH,); 6.2 (d. J«4Hz la C=CH); 7.1 (d, J=4Hz IHz, OCH); 10.6 
(s, broad 5a NH). 

AA) c) (300 MHz. DMSO d^: 2.2 (s. 3a C-CH,); 3.1 (s. 3H, N-CH,); 5.95 (d. 

J=4Hz la C=CH); 6.5 (d, J=4Hz IHz, C=CH); 7.2 (very broad 5a NH). 

9 

AB) (300 MHz. DMSO 6.75-6.85 (m. IH. CH aromatic); 7.00-7.05 
(m, IH. CH aromaiic); 7.05-7.10 (m. IH. CH aromatic). 
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AC) (300 MHz, DMSO (VDjO): 8.24 (s, IH, CH=N); 5.20 (d, J=5.2 Hz. IH, 
6-lactam-H); 4.07 (d. J=5.2 Hz, IH. B-lactam-H); 3.89 and 3.61 (ABq. 
1=17.8 Hz, 2H. SCHj). 

AD) (300 MHz, DMSO dflOJjCOzD+CFjCOOD): 8.67 (s. IH, CH=N); 5.38- 
5.40 (2d. 2H, 2B-lactaiii-H); 4.01 (s, 3H. CHj^); 3.98-4.00 (ABq, 2H, 
SCH3). 

AE) (300 MHz, DMSO d^f. 8.14 (s, IH, CH=N); 533 (d. J=5.6 Hz, IH. CH); 
4.80 (d. J=6.6 Hz. IH. CH); 3.88 and 338 (ABq, J=17.8 Hz. 2H. SCH,). 

AF) (300 MHz, DMSO d^): 7.96 (s, IH, CH=N); 5.17 (d, J=5.2 Hz, IH, CH); 
5.02 (d, J=5.2 Hz, IH. CH); 3.96 and 3.47 (ABq. J=17.7 Hz. 2H. SCH^. 

AG) (300 MHz, DMSO dj): 835 (s, IH, CH=N); 531 (d, 3=^5.1 Hz, IH. CH); 
5.14 (d. Js5.1 Hz, IH. CH); 428 and 3.84 (ABq. J=17.9 Hz. SCHj). 

AH) (300 MHz, DMSO dj): 8.41 (s, IH. CH=N); 534 (d, J=5.1 Hz, IH, CH); 
5.18 (d, J=5.1 Hz. IH, CH); 437 and 3.80 (ABq. J=17.9 Hz. SCHj). 

AD (300 MHz. DMSO d^f. 8.61 (s. IH. CH=N); 536 (d. J=5.1 Hz, IH. CH); 

5.18 (d. J=5.1 Hz, IH, CH); 4.42 und 3.71 (ABq, J=18.0 Hz, SCO^; 2.74 
(s, 3a SCH,). 

AJ) (300 MHz, DMSO d^): 8J2 (s. IH, CH=N); 5.36 (d, J=5.1 Hz. IH. CH); 

5.21 (d. J=5.1 Hz. IH. CH); 4.46 and 3.79 (ABq. J=17.7 Hz. 2H. SCHj); 
2.95 (s. 3H. N-CHj). 

AK) (300 MHz. DMSO d^): 8.51 (s. IH. CH=N); 736^.84 (m. lOH, 2Ph); 

5.28 (d, J=4.8 Hz, IH, CH); 5.00 (d, J=5.1 Hz, IH, CH); 4.13 and 3.93 
(ABq, J=16.8 Hz, 2a SCHj). 
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1. A confound of fonnula 

AcNH 
O 





COOR, 



2 



I 



Ri denotes hydrogen or an ester moiety, 
Rj denotes a group of fonnula 



— O— Y — n:^"* or — N = R, 

lla lib lie 



whernn 

Y denotes hydrogen, alkyU alkenyl, acyl, caibamoyl or aiyl 
R4 denotes hydrogen, alkyl, alkmyl, cycloalkyl, aiyl, acyl or heterocyclyl 
R, denotes hydrogen, alkyl, alkenyl, cycloalkyl, aiyl, hetoocyclyl, or a group of 
fonnula 



Rio 

lid lie lit 
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whoein 


R, 


denotes alkyl or axyl 


Re 


denotes hydrog^ cycloall^l or alkyl 


R9 


denotes hydiogm or aU^l 


Rio 


draotes hydrogm, alkyl, hydn>3^, amino, phrayl, alkenyl, cycloallq^l. 




aiyl, heteixx:yclyl or a group of fonnula 



-N=CH-Phe 



wherein Rie denotes aiyl 
R9 and Rio together with die nitrogen atom draote heterocyclyl, 
Z denotes o^gen, sulphur or N-R13. wherein 

Rj3 denotes hydrogen, alkyl or cycloalkyl 
Rii denotes hydrogm, alkyU axyl, cycloall^l or hetnocyclyl, or 
R4 and R5 together with the nitrogen atom draote heterocyclyl, 
R« denotes betmcyclyl, and 



Ac denotes 



(i) a group 




(ii) a group of fonnula 




or 



-COC-Z, 



B-D-Z^ 
il 



A 



wherein 
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B denotes N or CH 

Z, denotes aiyl, (^cloalkyl* 1,4-cyclohexadieny] or hetm)cyc]yl 
Z2 denotes hydrogra, alkyl or -CHjCOOZ,, wherein 

Z3 draotes hydrogen, alkyl or cycloalkyi 
Z3 denotes hydrogen or all^I 
2^ draotes hydrogen or an <nganic radical 
D draotes oxy^ or CH2. 

2. A compound of claim 1 of formula 




wherein 

W denotes CH or N 

V denotes CH or N-O 

R, denotes hydrogen or an ester moiecy« 

R2 denotes a group of fonnula 

N = Re 
lie 




wherein 

Y denotes hydrogen; unsubstituted lower alkyl; or substituted lower alkyK by the 

residue of a carfooxylic acid, a carboxylic acid ester or a carboxylic acid amide. 
R4 denotes hydrogen, phenyl, cycloalkyi or lower alkyl 
R3 denotes hydrogen, lower alkyl, heterocyclyl or a group of formulae 
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■ NRe N-^^ 

Rio 

lid He IK 

wherein 
R^ denotes lower alkyl 

Rg denc^ hydrogen, cycloalkyl or lower alkyl 
. R9 denotes hydrogen or lower alkyl, 

R,o dmotes hydrogen* hydroxy; amino; ptenyl; alkenyl; cycloalkyl; 

heterocyclyl; unsubstituted alkyl; substituted alkyl, by CF3. OH, alkoxy, 
caiboxyl, halogen, amino, monoalkylamino, dialkylamino» triallgrlamino, 
pyrictyl or a a sulfonic acid residue; a group of formula 




wherein 

Ri2 draotes hydrogen or lower alkyl, 
Z dmotes o^^gen, sulphur, or N-R13, wherein 

R,3 denotes hydrogen or Iowct alkyl, and 
Rj, denotes hydrogen; dihydroxyphenyl; cycloalkyl; heterocyclyl; 
unsubstituted lower alkyl; substituted lower alkyl by pyridyl or 
monoalkylamino, dialkylamino or trialkylamino; and, 
R4 and R5 and/or R9 and R,o independently of one another together with the 
nitrogen denote heterocyclyl, 
R^ denotes heterocyclyl, and 
R3 denotes hydrogen; acyl; caiboxyl; unsubstituted alkyl; substituted alkyl by halogen 
or caiboxyl. 
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3. A compcMiiid of anyone of claims 1 to 3 of fonnula 




Is 



COOR^, 

vAisttin 

Ri , is the same as Rj in fonnula lA, 
V, is die same as V in fonnula lA, 
W, is the same as W in fonnula lA 

R3. draotes hydrogen, low^ acyl; unsubstituted alkyl; substidited lowo- alkyl, by 

carboxyl and/or fluoro; and 
R21 denotes a group of fonnula 

-OY. — NC;^''"* or — N=R., 

Has libs lies 

1/rfierein 

Y, denotes hydrogen; unsubstituted lower alkyl; or substituted alkyl by carboxyl, 
R4, denotes hydrogen or lower alkyU and 

R3 ^ denotes hydrogen; saturated or unsaturated, unsubstituted heterocyclyl having 
5 or 6 ring members and 1 to 3 nitrogen hetero atoms; saturated or 
unsaturated one or several fold substituted heterocyclyl by 0x0, lower alkyl, 
amino or CF^, having 5 or 6 ring members and 1 to 3 nitrogen hetero atoms; 
benzothiazolyl; or a group of formula 
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or 




'lis 



lids 



lies 



IHs 



wfaeiein 



is the same as Z in fonnula I, 

denotes lower alkyU 
Rg , draotes hydrogen, cycloalkyl or lower alkyl, 
R^, denotes hydrogen or lower alkyU 

Rjo, denotes hydrogen; phenyl; allyl; cycloalkyl; unsubstituted alkyl; 

substituted alky! by CF,, diaU^lamino, triallgrlamino. hydroi^, pyridyl 
or SO^H, and 

Rii , denotes hydrogen; pyricfyl; cycloalkyl; unsubstituted Iowa* alkyl; 
substituted lower alkyl by pyridyl or trialkylamino; saturated or 
uni^at^iratf^ hetm>cyclyl having 5 or 6 ring membos and 1 to 3 
nitrogen hetm> atoms; or one or several fold substituted hetmcyclyl by 
Iowa* alkyl and/or tfaiono, having 5 or 6 ring nmnbers and 1 to 3 
nitrogen betem atcmis; 
R4S and Rss togedier with the nitrogen atom denote heterocyclyl selected 
from saturated, unsubstituted heterocyclyl having S or 6 ring membos and 1 
or 2 nitrogen hetero atoms; saturated, one or several fold substituted 
heterocyclyl by 0x0 or lower alkyl, having 5 or 6 ring members and 1 or 2 
nitrogen hetero atoms; and/or 

R^, and R,o, together with the nitrogen atom denote saturated, unsubstituted 
heterocyclyl having 5 or 6 ring members and 1 or 2 nitrogen and/or oxygen 
hetero atoms; unsaturated, one or several fold substituted heterocyclyl by 
CHO or lower alkyl. having 5 or 6 ring members and 1 or 2 nitrogen and/or 
oxygen hetero atoms. 
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4. A compound of any one of claims 1 to 3 of fonnula 
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COOR^ 



W denotes CH or N 

V denote CH or N-0 

Ri denotes hydrogen or an ester moiety, 

R2 draotes a group of formula 



whmin 

R4 is as defined in claim 1 and 
R5 denotes a group of fonnula 



z 

ii 



ne 



wherein 

Z denotes N-Rj,, wherein 

R,3 is as defined in claim U and 
R9 and R,o together with the nitrogen atom denote heterocyclyl which is a 
piperazinyl. 

5. 7-II(2-amino-4-thiazolyI)-(ZHhydroxyiminD)aceiyIlanMno]-3-[l(ariunoiminomet^ 
hydrazono)mcthyl]-3-ccphem-4-carboxyUc acid; 
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7-[[(2-ainino-4-tWazolylHZHhydro^imta 
miinomethyl)-hydra2onolmethyl]-3H»phciiH^^ add; 
7-[[(5-AimiK>-lA4-thiadiazoI-3-ylHZHfl^^ 

[[(pipmmnoiinin(miethyl)hydrazono]in^ acidL 
6. A compound of formula 



AcNH 




IP 



COOR 



IP 



whmin 



Rip is the same as R| in fonnula I, 
Ac is as defined in fonnula I, 
Rjp denotes a group of formulae 



or 



— N 




llap 



llbp 



whmin 



Yp is the same as Y in formula lA, 

R4p is the same as R4 in formula lA, and 

R3 p denotes hydrogen, cycloalkyi, lower alkyl or a group of fonnula 




Ildp 



Hep 
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whoein 

Rgp is the same as Rg in formula lA* 
is the same as Z in fonnula lA, 
is the same as R9 in fonnula lA, 
R^p denotes metfiyl, 

Riop denotes hydiogm, low^ alkyl or hydroxy, and 

R4P and R5P and/or R9P and Rj^p independently of one anodier togedier with the 

nitrogen denote heterocyclyl» and 
a compound of fomiulae Ubp, ndp and Ilep denote any tautomeric fonn, in free 
fonn, or, whm such a form exists, in foim of an add addition salt, inner salt, 
quatemaiy salt or hydrate thereof. 

7. A compound of fomaula 




wherein 

Ac is as defined in formula I 

Ri ^ is he same as R| in formula lA, and 

Rjq denotes a group of formulae 



— OY. or — 



ilaq llbq 



wherein 

Y<j is the same as Y in formula lA, 

R4 , is the same as R4 in formula lA. and 



wo 9605692 PCT/EP9fi«>2023 

110 

Rjq dmotes hydiogm, cydoalkyl, Iowa* alkyl or.a group of fonnulae 



— c; 



or 



— C 



lidq lleq 

wheiein 

R7 q is tiie same as R7 in fonnula lA, 
Rgq is the same as Rg in franula lA, 

is the same as Z in foimula lA, 
R^q is the same as R9 in fonnula lA, 
R,oq draotes hydrogen, lower alkyl or hydroxy, and 

R4q and Rs q and/or and R|o, indqpendmtly of cme another together with 

the nitrogen denote heterocydyl, and 
a compound of fomiulae Ilbp, Hdp and Ucp denote any tautomeric form, in fiee form, 
or, where sudi a form exists, in form of an acid addition salt, inner salt, quaternary 
salt or hydrate thereof. 

8. A process for tbt production of a compound of formula I as defined in claim I by 
reaction of a compound of formula 



AcNH 




n 



COORj 



wherein Ac is as defined in formula I and 
a) either 
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a) Rb denotes hydro;^ and and togedier fonn a bond, or 

denotes hydrogen, a cation, an ester forming group or a silyl group, and 
Ri^ and togedier daote oxo, 
in fiee fonn or in form of an add addition salt 
witfi a group of formula 

H2N-R2 IV 
^dieiein R2 is as ddined in fonnida I, or 
b) reacting a compound of formula 




wherein R| and Rj are as defined in formula L with a compound of fonnula 

Ac-y vn 

wherein Ac is as defined in fonnula I and X" denotes a leaving group. 
9. A compound of fonnula 

H2N . Rji IVi 

wherein 

R2. denotes a group of fonnula 

- N (RM 
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wheidn 

R4, is the same as R4 in formula I, 
Rj, denotes a group of fcmnula 

Zi 
II 

— Ilei 

wherein 

Zi denotes H-Ri^, whwein 

Ri3i is hydrogra. alkyl or cycloalkyl, and 

and R|Qg together with die nitrogen atom denote heteiocyclyl which is a 
pipeiaainyl; or 

R^j is the same as R4 in formula I, and 
Rj, (tenotes a ffoup of formula 




Ildi 

wherein 

Rgi denotes alkyl preferably at least alkyl; or cycloalkyl. preferably 
cyclopropyU and 

R^i denotes alkyl. preferably methyl; and 
R^j is the same as R4 in formula I and 
Rji denotes a group of formula 

II 
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wherein 

Zj denotes N-R^^, wherein 

denotes hydrogoo, alkyl or cycloallcyl 

denotes hydiogm and 
RiQs denotes CHjCF,, CiCR^ OH or an alkyl group having at least 2 caibon 

atoms ^cfa is substituted by dialkyl amine or trialkyl ammonium, hydroxy; 

or 

R41 is the same as R4 in fonnula I, 
R^ denotes a group of formula 



~ Hci 



whodn 

denotes N-Rjai, wherein 
Ri^ denotes allgri, and 
R^i and Rjoi together with die nitrogen atom denote heterocyclyl which is 
moipholyl or pynolidinyl; or 

R41 is the same as R4 in formula I and denotes preferably hydrogen 
Rji draotes a group of formula 

II 

— Ilci 



wherein 

Z, denotes N-R|3„ wherein 
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Ri3i dmotes hydrogen, alkyl or cycloalkyl, 
R^j denotes hydiogen, and 
RiQj denotes cycloalkyl; or 

R^j is ttie same as R4 in fbnnula I, 
R5i denotes a group of formula 



z, 
11 

— Ilci 
R^j 



* wheiein 

denotes N-Ri3|, indimin 
Ri3i draotes hydn^gen, alkyl or cycloaU^l, 
R9, d»otes hydiogra or alkyl, and 
Rioi draotes a group 

-N = CH . Phe 

wherein Phe denotes phenyl or 

R41 is die same as R4 in formula I, 
Rji denotes a group of foimula 

i' 

— C ^ Ilfi 

wherein 

Zj denotes N-R,3i, wherein 

R,3i denotes hydrogen, alkyl or cycloalkyl. 
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Rill dfflotes a dihydio^^henyl or substituted pynolyl by alkyl; or 



Z| draotes oxygen and 

R]ii draotes the group of formula 

NH^N - CHj 



A compound according to claim 8 of foimula 



Ry 

11 

IW-N-C-Rx IVa 
I 



wimein 

R, is a group of fonnula 



+ 

NH-aCHj), or -NH-CHjCFj ©r - NH - (CHj)^ - N (013)3 



or 



/ — \ /~\ /'"V-^OL 

-N^NH or -N^N-CH, „ '^^^^^ 



H 

- N — ^ or - NH - N = CH — 



OH 

OH or 
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CH, OH 



RyisNHand 
R, is hydrogen; or 

R, is a group of f onrnila 



^N— CHO or — ^NH or - NH - (CHj), - N (013)3 



RyisNHand 
R, is CH,; or 

R,is -SCH3 

R, is a group of fomuila 

= N— <^ or =N-C^H, 

and 

R, is hydrogen; or 

R, is a group of formula 



-NO or — N NH or - NHOH 



or - NH - CH, - CH, - OH 
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Ryis N*CH3and 
R, is hydrogen; or 

R, is the group 

-»G 

Ry is N - C2H5 and 
R, is hydrogen; or 

R. is tfie group 




Ry is o^^gen and 
R, is hydrogen. 

11. A compound of fcmnula 




via 



COOR, 

wherein 

Ri is as defined in formula I and 
denotes a group 
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Ry 



II 

- NH - N . C . R. 
I 



whoein 

R^ Ry and R, as defined in claim 9. 

12. A compound of fonnulae I, lA, Ip. I,, IVi, IVa or Via according to any preceding 
claim in free f oim. 

13. A compound of fomnilae I,IA,I^Ip,I^IVi,IVaorVIa according to any preceding 
claim in salt fcnm. 

14. A compoimd of formulae I, IA,I^Ip,I^IVi. IVa or Via according to clai^ 13 in acid 
additicm salt form. 

15. Acompoundof faraiulacI,IA.I,.Ip.I,,IVi.IVaorVIaaccordingto claim 13 in 
metal salt fonn. 

16. A compound of foraiulae I, IA,I^Ip.I^IVi. IVa or Via according to any OT^ 
claims 12 to IS in solvate form. 

17. Pharmaceutical composition, comprising a compound of claim 1 in pharmaceutically 
acceptable salt form or finee fonn in association with at least one pharmaceutical 
earner or diluent 

18. A compound of claim 1, or a composition of claim 17, for use as a pharmaceutical. 

19. A compound of claim 1, or a composition of claim 17, for use as an as an 
antibioticum. 
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20. A compound of daim 1 for use in the preparation of a medicament for the treatment 
of microbial diseases. 

21. A compound of daim 1 for use according to claim 20 in the txeatmrat of microbial 
diseases caused by bacterias selected from Pseudomonas, Enterobacter, Enterococcus. 
Moraxetla, Haemophilus, Klebsiella, Streptococcus, Staphylococcus, Escherichia, or 
Proteus. 

22. Use of a compound of formula I as defined in daim 1, or use of a composition as 
defined in claim 11, as a pharmaceutical. 

23. A mediod of treatment of microbial diseases wfaidi comprises administering to a 
subject in Heed of such treatmrat an effective amount of a con^Kmnd of formula L 
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